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A Leader in Electronic Components 


Philips Components Discrete Products Divi- 
sion (Philips Components), a world leader in 
electronic components, is a North American 
Philips Company. North American Philips 
Corporation is a wholly-owned subsidiary of 
Philips Electronics N.V., of the Netherlands. 
Philips Components offers a broad line of 
quality electronic products to include resistors, 
Capacitors, discrete semiconductors, profes- 
sional components and magnetic products. 
Our products serve major end markets to 
include computer, telecommunications, auto- 
motive, industrial, and military/government. 


Our Commitment 


The Philips Components team is committed 
to providing our customers with a broad line of 
best-in-class electronic components, coupled 
with unsurpassed quality and service, on-time 
delivery, and competitive pricing. We recog- 
nize that this commitment is absolutely neces- 
sary for us to remain a leader in the industry, 
both now and in the future. To better assist our 
customers, Philips Components maintains an 
extensive sales network comprised of national 
account teams, direct sales engineers, field 
applications engineers, manufacturer's repre- 
sentatives and distributors ready to serve you. 


How to Use this Catalog 


This catalog contains descriptive product 
and technical data on surface mount device 
products and has been designed for your 
quick, easy reference. Please review the fol- 
lowing tips. 


To Our Customers... 


1. The Table of Contents provides a complete 
listing of all product sections and series. 


2. The Index of Sections, complete with tabs, 
allows you to quickly locate sections 1 
through 11. 


3. Once you have turned to a particular 
section of interest, simply refer to the quick 
reference header at the top corner of each 
page to locate the correct product informa- 
tion. Each new section and series will 
include a product photo for easy identifica- 
tion. 


For More Information 


To receive additional Philips Components 
catalogs, handbooks, brochures or data 
sheets on surface mount devices or other 
Philips Components products, please com- 
plete and mail one of the enclosed postage- 
paid business reply cards to: 


Philips Components 

Discrete Product Division 

2001 West Blue Heron Boulevard 
Riviera Beach, FL 33404-9984 


Or call our Literature Center direct by dialing: 
1-800-447-3762 


To receive pricing, availability and distributor 
information, please call the Philips Compo- 
nents sales organization in your area. A com- 
plete listing of our sales offices and phone 
numbers is available on the back cover of this 
catalog. 


Thank you for your interest in Philips 
Components. We're determined to be your 
best supplier! 
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Description 


The monolithic ceramic chip design provides state-of-the- 
art volumetric efficiency in a capacitance device. Con- 
structed from screening metal electrode material onto 
ceramic dielectric material with an inherent high K, alternat- 
ing stacked layers are fired at a high temperature yielding a 
monolithic unit. Conductive metal alloy end terminations 
connect the alternating electrode layers to achieve a paral- 
leling of the interleaved electrode plates and provide the 
means for electrical and mechanical contact within the cir- 
cuit. Through this design of construction, the geometric fac- 
tor is maximized by providing a large electrode area within a 
small housing unit. 

Philips Components offers three types of dielectric ma- 
terial. NPO (COG)—CLASS I—is an ultrastable dielectric 
recognized by a zero TC slope. These capacitors sat- 
isfy applications in which a specific capacitance value and a 
high Q (low dissipation factor) is critical for proper circuit 
performance. X7R and Z5SU—CLASS II and III respectively 
are commonly referred to as stable and general purpose 
dielectrics, respectively. These capacitors exhibit a 
predictable change in capacitance over a specified operating 
temperature range. They are typically used in circuits for by- 
passing and decoupling applications. 

In choosing the termination material, consideration should 
be given to the assembly process. Philips Components 
offers several termination options. 
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Monolithic SMD® Chip 
Capacitors, Series C 


Features 


Superior volumetric efficiency 


Adaptable to high speed automated mechanization 
assembly 


Excellent printed circuit board density as well as 
utilization of both board sides 


Capacitance range from 0.47 picofarad to 0.68 
microfarad 


Voltage range from 50 to 100 volts 


Three standard dielectric material systems: NPO, 
X7R & Z5U 


Three standard terminations: Nickel Barrier, Tin/Lead; 
Nickel Barrier, 100% Tin; Palladium-Silver 


Components manufactured in a clean room environment 
using statistical and machine process control measures 
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Part Number Designation 


Ordering codes (14-digit alphanumeric code) 


XXXX XX XX X 
Size Material Cap Multiplier 
0603 NPO CG 10 x0.01 8 
0805 X7R 2R 12 Geshe! ) 
1206 VSVii2r 1S x1 0 
1210 Z5UT2E 18 x10 1 
1812 22 x1 00mee 2 

27 x1000 3 
33 x10000 4 
39 
47 
56 
68 
82 
Example: 


Tolerance 


+0.25pF C 
a (0}{6) 0) = D 
+5% J 

+10% K 
+ 20% M 
+80/-20% Z 


X »4 
Voltage Termination 
50 9 Ag/Pd A 
100 0 Ni/Sn B 
Ni/Sn-Pb C 


Packaging 
bulk A 


7’ T&R B 
13” T&R D 


e To order 0.14F+10%, X7R dielectric, 50 volt, 1206 size with Ni/Sn termination, tape and reel: 12062R104K9BBO 
e To order 33pF +5%, NPO dielectric, 100 volt, 0805 size with Ni/Sn-Pb termination, tape & reel: O805CG330JOCBO 


* Contact factory for availability 


Marking notes: 


e Marking per EIA 

e Marking not available on size 0603 

e 1 character marking available on size 0805 and larger 
@ 2 character marking available on size 1206 and larger 
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Marking 


no mark 

1 character 
2 character 
Mfg. ID 


an +o 
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Marking 


An option of three marking systems is available to accom- 
modate specific customer requirements. 


e SINGLE CHARACTER ALPHANUMERIC COLOR CODE. 
The character designates two significant digits of capaci- 
tance, the color designates the multiplier of capacitance in 
picofarads. Standard for 0805 size. 


e TWO CHARACTER CODE. The alpha identifier desig- 
nates two significant digits of capacitance, the numeric 


identifier designates the multiplier of capacitance in pico- “Single Character Marking” 
farads. Standard for 1206 or larger sizes. 
Significant Alpha 
e MFG. ID CODE. The Mfg. ID code designates the Philips Figure Identifier 


Components Logo for SMD Product. Fig. 1 


“Two Character Marking” 


Significant Alpha Significant Alpha 
Figure Identifier Figure Identifier 
d A 4.7 S) 


Oe a a a oo oe oS 
NOADARMNWNH-O 


A 
B 
C 
D 
[= 
H 
| 
J 
K 
L 
N 
O 
R 
S 
i 
V 
WwW 
x 
\" 
7A. 
3 
4 
if 
9 


2o)\(@) ne) cx i PNK See) aa) inlets 
<T*3309009N<XS<CH 


9 


4.3 0 
Numeric Decimal Numeric Decimal 
Character Multiplier | Character | Multiplier 
0 


ORANGE 
BLACK 
GREEN 
BLUE 
VIOLET 
RED 


Philips Components _ 6-D Founders Boulevard, El Paso, TX 79906 (915) 775-4200 3 


1 Monolithic SMD® Chip Capacitors 
Series C 


Construction and Characteristics 
Monolithic Construction 


Monolithic ceramic capacitors consist of alternating 
ceramic (15 to 30 microns) onto which metal electrodes are 
printed. The stacked layers, cut into individual chips, are 
then sintered at a very high temperature to form a monolithic 
device. Alternating electrode layers are connected to end 
terminations completing the functional unit. 


General Specifications 
Electrical Parameters 


Capacitance Range: 0.47 pF through 0.68F 
Capacitance Tolerance: (Standard) 
NPO= Ge 0:25pF D + 0.5pF 
Jou K +10% 
For values < 10pF, tightest tolerances available are 
C&D 
X7 Ree Ye 
= 210% 
=i 206 
+ 20% 
= '+80 — 20% 
P = GMV (Guaranteed Minimum Value) 
Other tolerances available, contact factory 
Working Voltage: 50, 100, VDC 
Temperature Characteristics: 
NPO0"='30 ppny’C; — 55 Ctor 125°C 
AIRS 215% ACs 55 lomo. G 
Z5U: +22% to —56% AC, + 10°C to + 85°C 
Capacitance test @ 25°C or referenced to 25°C: 
NPO: 1.0 VRMS +.25 VRMS @ 1kHz for values above 
1000pF, 1 MHz for 1000pF and lower values. 
X7R: 1.0 VRMS +.25 VRMS @ 1kHz. 
Z5U: 0.5 VRMS +0.1 VRMS @ 1kHz. 
Dissipation Factor: 
NPO: 0.1% maximum @ 25°C, 1.0 VRMS +.25 VRMS 
@ 1kHz., 1 MHz for 1000pF and lower values 
down to 50 pF DF. for 5p9F = C < 50 
pF = 1.5 x [2+ 7] x 1074 
D.F. forC < 5 pF = 0.30% 
X7R: 2.5% maximum @ 25°C, 1.0 VRMS + .25 VRMS 
@ 1kHz. 
Z5U: 4.0% maximum @ 25°C, 0.5 VRMS + 0.1 VRMS 
@ 1kHz. 
Insulation Resistance: 
100K megohms or 1000 megohm microfarads, 
whichever is less at 25°C. Measured after 2 min. 
with 50 mA limiting current. 
Dielectric Strength: 
NPO, X7R, Z5U: 250% rated voltage with 50 mA 
maximum charging current. 


Z5U: 


NZZa 
| 


Ceramic Cover Layer 
Alternating Dielectic Layers 
Alternating Electrode Layers 


Electrode Termination Bonds 


Margin 


Termination 


Mechanical Parameter 


INCH 


ALLINETER) INCH (MILLIMETE 


~~ optional 
Capacitance code 


Terminations Available 


Palladium—Silver 
Nickel Barrier, 100% Tin 
Nickel Barrier, Tin/Lead 


Ceramic Dielectric 
Inner Electrode 
Outer Electrode 
End Termination (PdAg) 
Ceramic Dielectric 
Inner Electrode 
Inner Termination (Ag) 
Nickel Plated Barrier Layer 
Tin Plating 
Ceramic Dielectric 
Inner Electrode 
Inner Termination (Ag) 
Nickel Plated Barrier Layer 
Tin/Lead Plating 
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Class 1 Capacitors: NPO Dielectric 


Capacitance Range 1) 0.47pF to 5600pF 
Tolerance 1) +0.25pF, +0.5pF for values < 10Pf 
+5%, +10% 

Rated D.C. Voltage 50v, 100v 

tan 8 1) 
G—OpE = 30 x 10(—4) 
5pF s C < 50pF = 1.5 x (150/C +7) x 10(—4), max 30 x 10(—4) 
C = 50pF = 10 x 10(—4) 

Insulation Resistance 100GQ 


1) measured @ 1MHz, 1.0v for C= 1000pF, and @ 1kHz, 1.0v for C > 1000pF. 
Temperature Coefficient: C < 10pF: (0+ 150) x 10(—6)/K for 0805 and 1206 
C = 10pF: (0+30) x 10(—6)/K for other sizes 


Selection Chart 


Size 0805 1206 1210 1812 


50_ 100 ~=—s«50 _ 100° 


: 


S 
3 
g 
Es 
E 


Coded 478 
Cap 109 


PTET ELT EET ELT Ts 
TTT LT 


PTTL TTT 


DUURAEA RRA GRRERAOROGRERAERAURRERRRREROGRRRRERD 


OUURADAAGRA GRA RRA GRA RRAGRAERAUCREORORRERAOROD 
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° 
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Class 2 Capacitors: X7R Dielectric 


Capacitance Range 1) 100pF to 0.47uF 
Tolerance +5%, 10%, 220% 
Rated D.C. Voltage 50v, 100v 


tan 6 1) =2.5% 
: F 100K megohms or 1000 megohm microfarads, whichever is less at 25°C. 
insulation Resistange Measured after 2 min. with a 50mA limiting current. 


1) measured @ 1KHz, 1.0v 


Selection Chart 

Size 0603 
WVDC 50 

Coded 101 oe 

Cap 121 


1210 1812 


: 


E 


HITT ITs 
HITT IIs 
IIT IIs 


TTT TT 


DAUUEARUGRAUGRAUGRAUEROORERUGURURERREERUGOD 


* 
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Class 3 Capacitors: Z5U Dielectric 


Capacitance Range 1) 
Tolerance 


Rated D.C. Voltage 
tan 8 1) 
Insulation Resistance 


1) measured @ 1KHz, 0.5v. 


Selection Chart 

Size 0805 
WVDC 50 

Coded 102 

Cap 122 


1206 


Monolithic SMD® Chip Capacitors 
Series C 


1000pF to 0.68uF 
+20%, +80/—20% 
+5%, +10% 
50v 
=4.0% 


100K megohms or 1000 megohm microfarads, whichever is less at 25°C. 
Measured after 2 min. with a 500mA limiting current. 


1210 1812 
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Chip Capacitor Packaging 
Bulk 


Philips Components standard bulk packaging is with a 
heat-sealed plastic bag. Quantities per container range from 
500 to 10,000 pieces depending on chip size. A tarnish 
inhibitor is included in each container to protect terminations. 


Tape and Reel 


Specifically designed for high speed production, Philips 
Components offers a variety of chip sizes in a tape and reel 
package per EIA RS481 specifications. Embossed carrier 
tape is produced in 8mm and 12mm widths specifically 
for Philips Components chip capacitors. Both are available 
on 7 inch (3,000 to 4,000 pieces) or labor-saving 13 inch 
reels (10,000 pieces). 


10 PITCHES 
CUMULATIVE 
Pp ; TOLERANCE ON TAPE 
T MAX.) ke 
B* 
aE Cc 
ig Va > Lt ve 
A D*; we Soe — N 
Pee eal 
EMBOSSMENT CENTER LINES 
DIRECTION OF FEED ——-4 OF CAVITY FULL RADIUS* 
Gate 


: ; : in 
Embossed Carrier Dimensions —— 


(mm) 


315 + .008 157 + .004 | .079 + .002 |’ 157 + .004 
(8.0 + 0.2) (4.0 + 0.1) | (2.0 + .05) (4.0 = 0.1) 


157 + .004 | .079 + .002 |’ 315 + .004 
(4.0 + 0.1) | (2.0 + .05) (8.0 + 0.1) 


“Ao, Bo are determined by component size 


A : in 
Reel Dimensions ——- 


(mm) 
“1inch | 


512+ .02| 7+ .079 13 + .008 394 + .059 
(13 + .05) | (178+ 2.0) | (830+ 0.2) (10 = 1.5) 


512+ .02| 7+ .079 394 + .059 
(13 + .05) | (178 + 2.0) (10 = 1.5) 
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Quantity per Reel Information 


Cap - Qtyireel Qty/reel 
Voltage =| Dielectric =| Range 7 Inch 13 Inch 

479 to 151 4,000 10,000 

50 X7R 101 to 103 4,000 10,000 


10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 


10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 


10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
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Dielectric Characteristics 


Temperature Characteristics 


The temperature co-efficient is defined as the change in capacitance over a specified temperature range and is measured at 
zero bias, with the amount of change relative to 25°C conditions. The electrical stability of a component, defined by temperature 
and voltage characteristics, is related to its dielectric constant. 

NPO—a Class | dielectric—possesses a zero temperature co-efficient, allowing superior stability. The TC of a NPO compo- 
nent is expressed in PPM/°C. Class II dielectrics—X7R, Z5U—are ferroelectric ceramics and while the dielectric constant 
of these materials are superior to Class |, the electrical stability is nonlinear with the TC being expressed as % change in 
capacitance across a specified temperature range. 


Capacitance Change vs. Temperature 


% 
CAPACITANCE _ 59 


% 
CAPACITANCE ° 


CHANGE CHANGE 
5, 
—30 
—kO) 
—55° —25° +5° +35° +65° +95° + 125° —40 
—50 
ase pane a 
—55° —35° -15° +5° +25° +45° +65° +85° +105° +125° 
Voltage °C 


Class | dielectrics are not significantly affected by increases in voltage; however, Class II ferroelectric dielectrics display 
a decrease in the dielectric constant as the DC bias increases. With increases in DC voltage the polarization cycle which acts to 
oppose DC bias is inhibited. Thus, a high K dielectric exhibits a reduced dielectric co-efficient when subject to strong DC electric 
fields. 


Capacitance Change vs. DC Voltage 


% 
CAPACITANCE 
CHANGE 

% 
CAPACITANCE- °° 
CHANGE 


1 5 100 15) 200925) 30°35)" 405 45)" 50 
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Dissipation Factor (DF) 


The dissipation factor is the ratio of resistance to reactance used as a measure of dielectric loss resulting from continual 
reversing of the polarity of the electric field. These “relaxation losses” occur when the molecular structure must adjust to a new 
polarity and are manifested through heat dissipation and a measurable deviance from the 90° current—voltage phase angle. The 
DF is frequency sensitive and is expressed as a percentage. 


Quality Factor (Q) 


The Quality Factor is the inverse of the 
loss factor (DF)—the ratio of reactance to 
resistance. Quality Factor is also frequency 
dependent. 


Insulation Resistance 


All capacitors have a small amount of leakage 
current. Insulation resistance, usually measured 
in megohms is the capacitor’s ability to block this 
current. 


Capacitance Change vs. Frequency 


+5 
2 SX 
r (NPO) » 
(o) 1 (o) 
CAPACITANCE 2 CAPACITANCE —5 
CHANGE CHANGE 


5 
120Hz 1K 10K 100K 1M 10M 
Hz 


120Hz 1K 10K 100K 1M 10M 
Hz 
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Application Notes 
Pad Design 


Successful ceramic chip attachment to a circuit board/ 
substrate is relative to specific mechanical considerations. 
Because the thermal co-efficient of expansion of the ceramic 
dielectric differs from that of epoxy glass circuit board and 
alumina substrate, the pad design and soldering process 
must compromise the effects of sharp temperature gradients 
imposed on the assembled units. Recommendations for pad 
design are based on two soldering processes—Reflow and 
Wave. Reflow soldering employs solder paste coated pads; 
whereas, Wave relies on glue attachment of the chip to the 
board. 

REFLOW METHOD. Using this process, the dimensions 
are determined by chip size, placement accuracy and 
the amount of solder for an acceptable fillet. Dried solder 
paste coats the pad and holds the chip in place. Chip 
to board attachment is achieved by remelting and reflowing 
the solder. Alignment of the chip during reflow is accom- 
modated by the pad design as the chip tends to move in 
response to surface tension forces generated by the mol- 
ten solder wetting the termination metalization. The reflow 
process should begin with a gradual heating of the board 
and components to the solder melting temperature (ap- 
proximately 2°C/sec.), followed by continued heating to 


Test Conditions in Static Solder Bath 
Solderability 


95% covered with smooth and bright solder coating 


Resistance to soldering heat 


10% of the metallization of the edges of the head face 
may be missing (linear electrodes not visible) 


ee class 1; 0.5% or 0.5 pF 


GC 

and 
AC ass Din 5% < X7R SX 10% 
c *" — 10% < Z5U < 20% 


must not be exceeded 


30° above that temperature for 10 to 20 seconds. The 
assembly may then cool slowly in ambient temperature 
(25°C). 

WAVE METHOD. This process involves glue attachment 
of the component to the board. After preheating the assem- 
bly to within 100°C of the solder temperature, (typically 220° 
to 250°C), the board is immersed in a wave of molten solder 
for 3 to 5 seconds. The solder fillet size must be contained so 
that the solder bond strength does not overcome the chips 
inherent strength. This can be achieved by limiting the pad 
size so that it does not extend beyond the chips termina- 
tions. A hot air-knife following the solder wave may also 
reduce fillet size. 

TOMBSTONE or DRAWBRIDGING _ results when both ter- 
minations are not wetted equally or at the same time. When 
one termination wets first the resulting surface tension acts 
to lift the opposing termination while the molten solder at the 
non-wetted termination contributes to this action by allowing 
the end to float. In the second instance, a chip misplaced 
lengthwise on the pads, with one termination close to or over 
the edge of its pad, even with both terminations equally 
wetted, with no fillet to hold the opposing end down, that end 
will lift. 


CECC: 235 + 5°C for2 +}0.5s 
IEG2 2152S CiOGoe0.6:S 


EIA: 260 + 5°C for30 +15 


LEACHING 
(DISSOLUTION > 10% 


Ft 
SIC ees 
i |e ie 
Sct 


220 


NO LEACHING IN 


0 100 200 300 40 500 
t(s) 


200 


Resistance to leaching of AgPd metallized terminations (in static solder bath) at various temperatures; for NiSn metallized 
terminations, the leaching resistance is a factor of 10 times better than shown in the graph. 
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Methods of Mounting and Dimensions of Solderlands 


For normal use the capacitors may be mounted on printed-circuit boards or ceramic substrates by applying wave soldering, 
reflow soldering (including vapour phase soldering) or conductive adhesive (for advised soldering profiles, see figures 21, 22 
and 23). 


An improper combination of soldering conditions, substrate and chipsize can lead to a damaging of the component. The risk 
increases with chipsize and with temperature fluctuations ( > 100°C). Therefore it is advised to use the smallest possible size and 
follow the recommendations given in the table below, (all dimensions are in mm). 


8B ——-_ » 


ae 


O 


Recommended dimensions of solderlands. 


Reflow soldering Wave soldering 

Size A B Cc Size A B C D 
0603 0.9 2.3 0.7 0.8 0603 0.9 25 0.8 0.8 
0805 0.8 3.4 1.3 1.4 0805 1.2 3.6 Ne 12 
1206 1.8 4.0 1.1 Je, 1206 2.0 4.8 1.4 1.4 
1210 1.8 4.6 1.4 2.6 1210 2.0 4.8 1.4 2.5 
1812 2.8 6.2 UB 3.3 “1812 3.0 6.2 1.6 3.2 


*Size 1812, is recommended to be mounted on ceramic substrate and reflow soldered only. 
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Fig. 21 Reflow soldering. 
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Fig. 22 Wave soldering. The 
capacitors may be soldered twice 
in accordance with this method if 
desired. 


cooling in 
free air 


120 


SSS = 
preheating soldering cooling 
Fig. 23 Vapour phase soldering. 
+ 
(°C) 
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Description 


The 49BC BLUE CHIP Series is the original conformally 
coated Chip Tantalum Capacitor developed and patented in 
the early 1970's. 

Electronic applications had evolved tighter and tighter 
requirements which demanded more reliable components 
with longer life, lower electrical losses and more volumetric 
efficiency due to the constraints of smaller and smaller 
circuitry. 

The BLUE CHIP capacitor was developed to fill those 
needs. It combined the long life and high reliability of a tanta- 
lum capacitor with the desirable design elements of a chip 
component. Low ESR, low DC leakage, low inductance and 
maximum volumetric efficiency are hallmarks of the BLUE 
CHIP capacitor’s design and construction. 

The BLUE CHIP utilizes a high CV, sintered tantalum 
anode and a solid electrolyte to achieve its small size. It is 
conformally coated with the patented Blue Seal process. The 
fluoropolymer/fluoroelastomer coating provides protection to 
the internal capacitive element while remaining flexible 
enough to withstand thermal stresses and adding a mini- 
mum to the overall size of the capacitor. Ruggedized termi- 
nal construction provides a margin of reliability not found in 
other styles. 

The BLUE CHIP has become the unquestioned industry 
standard of reliability in circuit assembly and performance. 
The product has been customer tested and proven—over 
400 million unit user test hours—in a broad range of circuit 
applications under severe environmental and electrical 
stress conditions. The CWRO6 style BLUE CHIP is available 
in both military established reliability—Exponential Failure 
Rate Levels (M, P, and R) and Weibull Graded Failure Rate 
Levels (B, C, and D), per MIL-C55365/4. 

Philips Components manufactures the BLUE CHIP 
products utilizing advanced Statistical Process Control 


Tantalum SMD® (Chip) Capacitors 
Series 49BC 


BLUE CHIP Tantalum 
SMD® (Chip) Capacitors 
Series 49BC 


methods (SPC). The use of Statistical Process Control tech- 
niques provides a very consistent and reliable product. 


Features 


e —55°C through 85°C Operation (125°C with Voltage 
Derating) 


Capacitance Range: 0.1uF to 100 wF 
Rated Voltages: 4 VDC to 50 VDC 


Qualification to MIL-C-55365/4 Style CWRO6 Exponential 
Failure Rate Levels M, P, and R and Weibull Graded 
Failure Rate Levels B, C, and D 


e 8 Case Sizes from .050” x .050” x .100” 
To .110” x .150” x .285” 


Low ESR in High-Frequency Applications 
e Gold Plated or Solder Dipped Terminations 


Conformally Coated Construction Provides Maximum 
Volumetric Efficiency (100,000 4. FV/Cubic Inch) 


Tape & Reel Packaging Available in 8 & 12 mm Tape 
Widths 


®SMD is a Service Mark of North American Philips Corporation 
®BLUE CHIP is a Registered Trade Mark. The BLUE CHIP is pat- 
ented under US Patent No. 3,855,505 
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Part Number Designation 


FB 
ie Packaging FB = “Blister Pack” 50 unit Trays 
FT = Tape & Reel (EIA RS-481A) 


= Hot 60/40 Solder Dipped 
= Gold Plated 


= Indusirial Grade 

= CWR0O6 Weibull ‘B’ Grade 

= CWRO06 Weibull ‘C’ Grade 

= CWR06 Weibull ‘D’ Grade 

= CWRO6 ‘M’ Level 

= CWRO6 ‘P’ Level 

= CWRO0O6 ‘PR’ Level 

= Requires PC Internal Spec 
such as CS3000 or any 

Case Code Customer Special Order 


Termination Finish 


Grade/Reliability Level 
Unsleeved 


Capacitance Tolerance 


D 
G 
A 
B 
C 
D 
M 
p 
R 
X 


DC Voltage Rating 


Capacitance in Picofarad Code* __ First two digits are The BLUE CHIP Part Number 
significant figures, —Start P/N with 49BC— 
BLUE CHIP Series Third digit is number | then obtain Capacitance Code,* Case Code and Volt- 
of zeros to follow. age Rating from the CV table below, add Tolerance, Level, 
SMD Chip Tantalum Capacitor Termination and Packaging from lists above. 


B B B B B B 


49BC Capacitance—Voltage—Case Code Table 


Picofarad 
Code* 


B 


Select standard Capacitance/Voltage rat- 
ings and corresponding standard BLUE CHIP 
case codes from this table. If you require a 
capacitance/voltage that is not listed as a stan- 
dard value, please call us. We may already be 
building it as a special. 


| vw—-zrrOMcrroD 


v—--ITTOMCrroowoATOOD 
| 7w—--rrTOMcrrowoooOD 
| |~7w--zrzrOMcrr woooOOD 
|| | v-—-=ZToOmcrroooo 
|| | | vw—-—-zromcrrooo 
ih |S) S0— some moro w 


WSS 25 25 @yins) Sl ie lesen} (oa) (es)ss) (as) loa) tas) 


Physical Specifications 
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| Height | Spacing | Pad Width 
ate ele ee 
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Dimensions—mm 


A 
B 
Cc 
D 
E 
F 
G 
H 


Notes: 

1. For polarity identification, when chip is in mounting posi- 
tion, bare metal clip and weld stub are positive. The top 
surface of the negative terminal is blue. 

2. Metric Equivalents are for general information purposes 
only and are based on 1” = 25.4 mm. 

3. Anode Riser (Weld Stub) may extend case size Length 
dimension by 0.015” (.38 mm) max. 


Packaging 
Blister-Pack Trays 


49BC Series capacitors are shipped in ‘Blister Pack’ trays 
containing 50 pieces each in a 5 x 10 matrix configuration. 
The Blister Pack provides a separate pocket for each unit to 
prevent damage to the capacitors during shipping, handling 
and storage. 


ee ae 
Se girs 
33/,” Round } ~ 
‘Blister 
Pockets 
Nesba 
Wry 
bcd bad TOP VIEW 
la 
High 7 mS Sa See 


SIDE VIEW (Cross-Section) 


Blister Pack trays are stamped polystyrene with a clear 
plastic cover. Orientation of the capacitors within the pock- 
ets is random with respect to polarity and mounting surface. 
This packaging is ideal for hand placement of the capacitors 
as it takes up very little room at a work station. It is recom- 
mended that operators remove and work with the BLUE 
CHIPs using a blunt, coated tweezer to prevent damage to 
the Blue Seal conformal coating. 


(L) | — (B) 
Length | Height | Spacing | Pad Width 
| +0.381 | +0.381 i +0. 
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Case Outline Drawing 


Negative Positive 
Termination Top View Termination 
(See Note 1) 
ae Deer, 


Side View 
005" 


TYP. me Bae 


S— Ke =x 


max Weld Stud 


OTS 


4. Dimensions given are for gold-plated terminations. For 
solder-dipped terminations, add +0.015” (.38 mm) to 
dimension tolerances. 

5. Spacing dimension is typical distance between chip 
mounting terminations and therefore average distance 
between mounting pads on substrate. 


Tape & Reel 


49BC Series capacitors are available in Tape & Reel 
packaging to facilitate the use of automatic placement 
equipment. Tape & Reel is per EIA (Electronic Industries 
Association) specification RS-481A. Capacitor orientation 
within tape pockets is negative terminal toward sprocket 
holes and mounting side down. 8 and 12 mm tape widths are 
used according to case size. Quantities less than minimum 
reel will be shipped in Blister Pack trays. 


¥ DOBOOO00000O0000 ; 


Tape & Reel Specifications 


49BC | CWRO6 


Quantity | Minimum 
Cas : 


(P) 
Unit Pitch 
Ctr/Ctr 


ll 
© 


Case 
Cod 

B 

iE 

U 

E 

c 

H 

| 

P 
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BLUE CHIP Characteristics 


From the least expensive BLUE CHIP, the 49BC Industrial 
Grade, to the Established Reliability CWRO6 ‘R’ Level chips, 
all members of the BLUE CHIP Family of capacitors share 
many of the same attributes and characteristics. All BLUE 
CHIP capacitors share the same design and construction 
and utilize the same materials and manufacturing pro- 
cesses. The main distinction between the different grades is 
typically the conditioning of the capacitor, test sequences 
used and the acceptance criteria that apply. 

Features and characteristics common to all grades are 
listed here, and differences between the grades are pointed 
out on the following pages in a specific discussion about 
each of the family members. 


Design and Construction 


Each BLUE CHIP capacitor consists of a highly purified 
sintered tantalum anode body utilizing an electrolitically 
formed (tantalum pentoxide) dielectric and a solid (man- 
ganese dioxide) electrolyte. The shock & vibration resistant 
solderable terminals are attached to the capacitor body 
which is then protected against normal electronic equipment 
environments by Philips Components proprietary Blue Seal 
process. 

The Blue Seal process completely insulates the BLUE 
CHIP from the circuit. No additional insulation need be speci- 
fied. Only the mounting terminals are exposed. The ter- 
minals are made of 0.005” thick nickel that is plated with 100 
micro inches of gold or hot solder dipped with 60/40 tin/lead 
solder. The terminals are specifically designed for all stan- 
dard mounting techniques. All terminal materials meet the 
requirements of MIL-STD-1276 and MIL-G-45204. 


Marking 


The small physical size of the BLUE CHIP does not permit 
alphanumeric marking on the body of the capacitor. Color 
dots on the body of the capacitor are available on special 
order. Series 49BC capacitors are identified on their con- 
tainer package. 


Surface Mount Application 


BLUE CHIP capacitors are ideally suited for use on SMT 
circuit boards where circuit density requires the use of com- 
ponents with the highest cap/unit volume efficiency. The 
compliant body coating permits conductive lines to be run 
underneath the body of the capacitor for maximum circuit 
density. 

Current solder reflow techniques such as Belt Reflow, IR 
(Infra-Red), Wave Soldering and Vapor Phase may be uti- 
lized with these capacitors.The BLUE CHIP’s unique con- 
struction enables it to withstand soldering temperatures for 
longer durations than other types of tantalum chip construc- 
tion. Multiple reflows may be made with no degradation to 
the capacitor’s physical or electrical characteristics. 

All substrate materials and all common cleaning solvents 
used in the industry are compatible with the BLUE CHIP. 


Automatic placement equipment may be used by specifying 
Tape & Reel packaging. 


Capacitance—Dissipation Factor— 
DC Leakage 


e Capacitance shall be measured at or referred to 120 Hz at 
25°C. Maximum DC bias is 2.2 V. AC signal shall not 
exceed 1.0 VRMS. 

e Tolerance—available in 20%, 10% and 5% cap tolerances. 
Other tolerances are available under ‘Customer Specials. 


—10% A|] +10% A} + 15% A 


Capacitance Change with Temperature from 25°C readings 

(maximum change) 

e Dissipation Factor—Limits for DF are specified under 
Industrial Grade or CWRO6. Refer to specific DF tables. 

e DC Leakage—Limits for DCL are specified under Indus- 
trial Grade or CWRO6. Refer to specific DCL tables. 

e DCL shall be measured at WVDC after a 5 minute electrifi- 
cation period with a 1000 ohm current limiting resistor in 
series. 


Voltage Rating 


All BLUE CHIPS can be used at elevated temperatures 
when the working voltage is derated in accordance with the 
following table: 


The surge voltage is the maximum DC voltage, including 
AC or other pulses applied for short duration. 


Reverse Voltage 


Series 49BC BLUE CHIP capacitors will withstand mom- 
entary voltage reversals up to 15% of their rated voltage at 
25°C, 10% at 55°C, 5% at 85°C and 1% at 125°C. 


Polarity 


Series 49BC capacitors are polar devices intended for 
applications involving D.C. circuits. Proper polarity must be 
observed or damage to the capacitor and/or the circuit will 
result. Polarity is indicated when looking at the non-mounting 
(top) surface by the bare metal terminal on the positive end 
and the Blue Seal covered terminal on the negative end. 
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AC Power Dissipation 


ee | Maximum Power Dissipation in Watts 
__ Ambient Temperature be 


Major physical factors which limit the ability of the capaci- 
tor to dissipate internally generated heat produced during 
AC circuit operation, include unit construction features as 
related to a particular capacitor design, and heat transfer 
characteristics of the materials used in the construction of 
the capacitor. Larger volumetric packages exhibiting elec- 
trical characteristics similar to those of smaller physical 
packages will, under similar conditions, be capable of dissi- 
pating more power. Conformally coated capacitors, such as 
the BLUE CHIP series, exhibit more efficient heat dissipation 
capabilities, due to the absence of relatively thick thermally 
insulative coatings, as incorporated in “molded” tantalum 
chip capacitor styles. 

Maximum power dissipation levels shown represent an 
empirically determined wattage level required to cause a 
10 degree centrigrade temperature increase above the 
stated temperature in “still air’ as measured on the external 
capacitor body, utilizing a thermo-couple or other appropri- 
ate measuring device. 


AC Ripple Current 


Circuit design and physical layout should provide “cool” cir- 
cuit board locations for capacitors operating at high AC cur- 
rent levels. Capacitor temperature may increase due to heat 
transfer/absorption from the ambient environment or a “hot” 
component mounted in close proximity to the capacitor. The 
result of increased AC current is increased internal heat gen- 
eration within the capacitor body. Waveform envelope is also 
a factor in the amount of internal heat generated within the 
Capacitor since non-sinusoidal waveshapes produce heating 
effects different than those of sinusoidal waveforms. 

The ripple current and voltage level impressed across 
the capacitor should not exceed the maximum power dissi- 
pation of the capacitor unless special provisions are made to 
increase the rate of heat dissipation in tantalum chip capaci- 
tors may cause catastrophic failure. The Imax value of cur- 
rent must be used to determine the operating conditions. 

The maximum permissible AC (rms) current applied 
across the capacitor is related to the equivalent series resis- 
tance (ESR) and the physical power dissipation capability of 
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the capacitor. The maximum (rms) ripple current at a given 
frequency may be determined by: 


Imax(rms) = VPdm/ESR 


where...Pdm = Maximum Power Dissipation in watts, at the 
maximum circuit operating temperature 


1 * 
ie 27 * AC Frequency * Capacitance 
AC Frequency is in Hertz 

Capacitance is in Farads 

Dissipation Factor is in decimal form 


AC Ripple Voltage 


The maximum AC ripple voltage at the applied frequency 
must be limited to an rms value which permits only the 
recommended maximum power dissipation specified for a 
given case code. 

The maximum AC ripple voltage must be determined by: 


Er(rms) = Z\V’Pdm/ESR 


where...Er = AC Ripple Voltage 
Z is the Impedance in ohms 
Pdm is the Maximum Power Dissipation in watts, at 
the maximum circuit operating temperature ESR is 
the Equivalent Series Resistance in ohms 


Both voltage and current levels at a given frequency must 
be maintained so as not to exceed the recommended maxi- 
mum power dissipation levels at the maximum circuit operat- 
ing temperature. The DC bias voltage applied in series with 
the AC source applied across polar style capacitors, on 
which the AC voltage is “riding,” may be ignored when con- 
sidering the heating effects of AC current on the capacitor. 
The positive peak AC voltage plus the DC voltage must not 
exceed the rated DC voltage of the capacitor. The negative 
peak AC voltage in combination with the DC voltage may not 
obtain a level which will damage the dielectric due to reverse 
voltage being applied across a polar solid electrolyte tanta- 
lum chip capacitor. 


Conditioning 


All BLUE CHIP capacitors are given a 100% low 
impedance power burn-in at 85°C prior to shipment to 
improve performance in low impedance circuits where high 
current Surges may occur in the capacitor. 
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49BC Industrial Grade 

The presence of an ‘A’ in the 14th position of the BLUE 
CHIP part number specifies an Industrial Grade capacitor. 
While sharing many of the characteristics of its high reliabil- 
ity counterparts, the conditioning of the Industrial Grade 
BLUE CHIP is not as extensive. Electrical limits for Industrial 
Grade are listed in the table below. 


CS3000 High Reliability 

The CS3000 High Reliability BLUE CHIP originated as a 
Customer Special in the mid 1970’s. This variation on the 
BLUE CHIP series was developed to satisfy requirements of 
battery operated circuits for a capacitor that was small in 
size, low in DC leakage and would provide extended long 
term life. 

The CS3000 is specially processed and conditioned to 
retain its ultra low leakage characteristics through all subse- 
quent hybrid manufacturing processes and conditioning 
sequences. 
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*120Hz ESR is maximum at nominal capacitance 


Industrial Grade BLUE CHIP Electrical Limits & Case Codes 


Starting as a basic minimum with an ‘M’ Level CWRO6 
(1% per thousand hours Established Reliability Failure 
Rate), the CS3000 is further 100% conditioned by thermal 
shock and additional low impedance aging to provide an 
extraordinarily reliable, extremely stable capacitor. 

From its early stages, the CS3000 has become the stan- 
dard tantalum chip capacitor of choice for such diverse bat- 
tery operated applications as medical electronics and 
satellite systems. 

To specify CS3000 High Reliability BLUE CHIPS, use an 
‘Xx’ as the 14th character of the 49BC part number (see Part 
Number Designation, this section) and state CS3000 after 
the part number. 

Limits for Dissipation Factor and DC Leakage on CS3000 
BLUE CHIPs are typically specified by the customer. When 
limits are not specified prior to purchase, the CWRO6 electri- 
cal limit table will be used. 
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49BC Customer Specials (CS) 


Special requests from our customers over the years for 
tantalum chip product that exceeds catalog specifications 
have given us the opportunity and the impetus to develop 
application specific chip tantalums with tighter limits and bet- 
ter operating parameters. 

Recognizing the diverse requirements of many of our cus- 
tomers, Philips Components established the Technical Ser- 
vices Department to act as liaison between our customers 
and our design, applications and reliability engineering 
groups. 

Typical of the design and application problems we've 
helped solve with product built as ‘customer special’: 


e Low ESR at high frequency capacitors for applications 
such as switch-mode power supplies. 


e Modular assemblies for high capacitance density. 
e Adherence to rigid size restrictions far beyond normal. 
e Fabrication of non-polar tantalum chips. 


e Specialized cap shifts (with frequency) for wide-band 
amplifiers and microwave applications. 


e Fibre-Optics coupling capacitors. 
e Closely matched pairs for critical timing circuits. 


e Electrical parameter limits for Customer Special BLUE 
CHIPS are not specified here because they are not speci- 
fied by us. If you have a non-standard application for tan- 
talum chips, call us and let our Technical Services Depart- 
ment review it with you. 


CWRO6 Established Reliability 


Series 49BC BLUE CHIP capacitors are qualified to both 
Exponential Failure Rate Levels (M, P and R) and Weibull 
Graded Failure Rate Levels (B, C and D) under specification 
MIL-C-55365/4, Style CWRO6. 

The military part numbering system and electrical pa- 
rameter limits for Dissipation Factor and DC Leakage are 
covered on the following pages. Test information from the 
military specification follows that, but it is recommended that 
you obtain the specification and its attendant documents for 
further clarification of tests and procedures. 


Philips Components provides either “B” or “C” termination 
styles for CWRO6 BLUE CHIPs. Among the industry-recog- 
nized advantages attributed to 60/40 hot soldered termina- 
tions are: 


e The only form of coating to insure sufficient solder to meet 
solder fillet requirements of MIL-STD-883 (“C” termina- 
tion only). 


e A termination that will withstand to steam aging (8 hours) 
and meet solderability requirements of MIL-STD-202, 
method 108. 
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e Allows long term storage for up to a year and still meets 
solderability requirements for MIL-STD-202. 


Additional BLUE CHIP Physical Statistics 


Case Physical Statistics 
Codes Substrate Area Typical Volume 


BC Mil sq.in.  sq.cm. cu.in. cu.cm. 


0.00500 0.000250 
0.00750 0.000375 
0.01000 0.000500 
0.01500 0.000750 
0.02000 0.001000 
0.02970 0.001800 
0.02915 0.003200 
0.04275 0.004700 
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2? Tantalum SMD® (Chip) Capacitors 
Series 49BC 


Style CWRO6 Established Reliability 
Military Style Tantalum Chip Capacitors 


MIL-C-55365/4 Military Part Numbering System Example 


B 225 K P 


Failure Rate in percent M= 1%, P =0.1%, R=0.01% 
per 1,000 hours B =0.1%, C=0.01%, D=0.001%, 


Capacitance Tolerance J = 5%, K = 10%, M = 20% 
Capacitance, Nominal, in Picofarad Code First two digits are significant figures, 


third digit is number of zeros to follow. 


Termination Finish B = Gold Plated Nickel (100 1” Gold) 
C = Hot Solder Dipped (60/40) 


Rated Voltage at 85°C C=4 F=10 J=20 M=35 
D=6 H=15 K=25 N = 50 


Style CWRO6 Tantalum Chip Capacitor 


NOTE: Military Part number does not designate case code 


CWRO06 Electrical Limits & weal Case Codes 
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MIL-C-55365/4—Test and Conditions 
(Excerpts from the Military Specification) 


Capacitance 


Capacitors shall be tested in accordance with MIL-STD- 
202, method 305. The following details shall apply: 

(a) Test frequency: 120 +5 Hertz. 

(b) Limit of accuracy: Measurement accuracy shall be 
within +2 percent of the reading. 

(c) Magnitude of polarizing voltage—Maximum DC bias 
shall be 2.2 volts for all AC measurements. The 
magnitude of the AC voltage shall be limited to 1.0 
volts RMS. 


Dissipation Factor 


The dissipation factor of each capacitor shall be mea- 
sured at a frequency of 120 +5 Hertz (Hz) by means of a 
polarized capacitance bridge. The bridge shall provide a dial 
reading accuracy of 0.1% dissipation factor and a measuring 
accuracy of + (2 percent of the measured dissipation factor 
plus 0.1%). 


D.C. Leakage 


D.C. leakage shall be measured using the DC rated 
voltage at +2 percent at the applicable test tempera- 
ture after a maximum electrification period of 5 minutes. A 
1,000-ohm resistor shall be placed in series with the capaci- 
tor to limit the charging current. A steady source of power, 
such as a regulated power supply, shall be used. Measure- 
ment accuracy shall be within +2 percent or 0.02 
microamps (wa), whichever is greater. 


Thermal Shock 


Capacitors shall be tested in accordance with MIL-STD- 
202, method 107. The following details and exceptions shall 


apply: 


(1) Mounting of specimens: Chip capacitors shall be 
mounted on suitable substrate. The substrate material 
shall be such that it shall not be cause of, nor con- 
tribute to, failure of any test for which it may be used. 
The capacitors shall be mounted on the substrate as 
follows: 

(a) A substrate shall be prepared with metalized sur- 
face land areas of proper spacing to permit mount- 
ing of chips by soldering the terminations of the 
chips to the “test card” land areas. 

(b) Solder paste, type “R” or “RMA” in accordance 
with QQ-S-571, shall be applied to terminals or 
substrates as applicable. 


Tantalum SMD® (Chip) Capacitors 2 
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(c) The chip shall then be placed across the metal- 
ized land areas of the substrate so as to make 
contact between chip and substrate land areas. 

(d) The substrate shall then be placed in or on a 
suitable heat transfer unit at a temperature of 
135°C +15°C for 1.0 +0.1 minute. The sub- 
strate shall then be placed upon or enter the 
245°C +5°C hot-plate or tunnel oven. The sub- 
strate shall remain on the hot-plate or tunnel oven 
at 245°C +5°C until the solder paste melts and 
reflows forming a homogeneous solder bond to 
the metalized substrate. 

(e) All excess flux or solder shall be removed. 

(2) Test condition letter: B 
(3) Measurements after thermal shock: DC leakage 

—meet original requirement; Capacitance—shall 

change no more than 5% from initial measurement; 

Dissipation Factor—meet original requirement. 

(4) Visual requirements: There shall be no evidence of 
harmful corrosion or mechanical damage. 


Vibration, High Frequency 


Capacitors shall be tested in accordance with MIL-STD- 
202, method 204, The following details and exceptions shall 
apply: 

(a) Mounting of specimens—Capacitors shall be mounted 

on a substrate as specified under thermal shock. 

(b) Electrical-load conditions—During the test, the 
specified DC rated voltage shall be applied to the 
capacitors. 

(c) Test condition letter—D (20 G’s). 

(d) Duration and direction of motion—4 hours in each 
of two mutually perpendicular directions (total of 8 
hours), one parallel and the other perpendicular to 
the axis. 

Measurements during vibration—During the last 
cycle, an electrical measurement shall be made to 
determine intermittent operation or open or short cir- 
cuiting. Observations shall also be made to determine 
intermittent contact or arcing or open or short cir- 
cuiting. Detecting equipment shall be sufficiently 
sensitive to detect any interruption with a duration of 
0.5 ms or greater. 
(f) Measurements after vibration—Not applicable. 
(g) Examination after test—Capacitors shall be visually 
examined for evidence of mechanical damage. 


(e 


— 
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P. Tantalum SMD® (Chip) Capacitors 


Series 49BC 


Resistance to Soldering Heat 


Capacitors shall be tested in accordance with MIL-STD- 


202, method 210. The following details and exceptions shall 
apply: 


(a) Mounting of specimens—Chip Capacitors shall be 
mounted on a substrate as specified in Thermal Shock 
except the post pre-heat hot-plate temperature shall be 
260°C +5°C for a duration of 5 seconds +0.5 second. 

(b) Test condition letter—C. 

(c) Post test conditioning: The capacitors shall be 

inserted in a vapor degreasing apparatus contain- 

ing boiling 1-1-1 trichloroethane for 1.5 minutes +0.5, 

—0O minute. The parts shall then be cleaned with iso- 

propyl alcohol. 

Measurements after test: Following a minimum 3 

hour cooling period: DC leakage-meet original re- 

quirement; Capacitance-shall change not more than 
+5 percent from initial measurement; Dissipation 

Factor-meet original requirement. 

Examination after test—Capacitors shall be visually 

examined for evidence of mechanical damage. 


(d 


— 


(e 


— 


Moisture Resistance 


Capacitors shall be tested in accordance with MIL-STD- 


202, method 106. The following details and expections shall 
apply: 


(a) Mounting of specimens—Capacitors shall be mounted 
as specified in Thermal Shock. 

(b) Initial measurements—Capacitance as_ specified 
above. 

(c) Number of cycles—20 continuous cycles except that 
steps 7a and 7b shall be omitted. 

(d) Loading voltage—Not applicable. 

(e) Final measurements—After removal from chamber, 
capacitors shall be dried for 1 hour at room tempera- 
ture and, within the next hour, DC leakage, Capaci- 
tance and Dissipation Factor shall be measured as 
specified above. 

(f) Examination after test—Capacitors shall be visually 
examined for evidence of corrosion and mechanical 
damage. 

When tested as specified, capacitors shall meet the fol- 


lowing requirements: 
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DC leakage—Shall not exceed 200% of the requirement 
specified. 


Capacitance—Shall not change more than +15% from 
the initial measured value. 


Dissipation Factor—Shall not exceed 150% of the require- 
ment specified. 


Visual examination—There shall be no evidence of harm- 
ful corrosion or mechanical damage. 


Stability at Low and High Temperature 

Capacitors shall be dried at 125°C for 30 (+ 4, —0) min- 
utes prior to start of test. The capacitors shall be brought to 
thermal stability at each test temperature. Thermal stability 
will have been reached when no further change in capaci- 
tance is observed between two successive measurements 
taken at 15, +2 —O minute, intervals. Capacitors will meet 
the following requirements as applicable: 


Step 1 (25°C Initial measurements): 

DC Leakage—Shall not exceed the applicable value 
specified. 

Capacitance—Shall be within tolerance of the nominal 
value. 

Dissipation factor—Shall not exceed the requirement 
specified. 


Step 2 (— 55°C): 

Capacitance—Shall be within + 10% of initial 25°C 
measurement. 

Dissipation Factor—Shall not exceed the requirement 
specified. 


Step 3 (25°C): 

DC Leakage—Shall not exceed the applicable value 
specified. 

Capacitance—Shall be within + 5% of initial 25°C 
measurement. 

Dissipation Factor—Shall not exceed the requirement 
specified. 


Step 4 (85°C): 

DC Leakage—Shall not exceed the applicable value 
specified. 

Capacitance—Shall be within + 10% of initial 25°C 
measurement. 

Dissipation Factor—Shall not exceed the requirement 
specified. 


Step 5 (125°C): 

DC Leakage—Shall not exceed the applicable value 
specified. 

Capacitance—Shall be within + 15% of initial 25°C 
measurement. 

Dissipation Factor—Shall not exceed the requirement 
specified. 


Step 6 (25°C): 

DC Leakage—Shall not exceed the applicable value 
specified. 

Capacitance—Shall be within + 5% of initial 25°C 
measurement. 

Dissipation Factor—Shall not exceed the requirement 
specified. 
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Surge Voltage 


Capacitors shall be subjected to 1,000 cycles of the 
applicable surge voltage. The ambient temperature dur- 
ing cycling shall be 85°C. Each cycle shall consist of 
a 30-second surge voltage application followed by a 
30-second discharge period. Voltage application shall be 
made through a resistor of 33 ohms. The tolerance of the 
resistor shall be +5 percent. Each surge voltage cycle shall 
be performed in such a manner that the capacitor is shorted 
terminal-to-terminal through a copper bar, or an equivalent 
low resistance at the end of the 30-second application. An 
alternative method of shorting the capacitors is discharge 
through the same resistance that is utilized for charging. 
After the final cycle, the capacitor shall be stabilized at the 
inspection conditions, and the DC leakage, Capacitance, 
and DF shall be measured. When tested as specified, capac- 
itors shall meet the following requirements: 

DC Leakage—Shall not exceed the requirement specified. 

Capacitance—Shall change not more than + 5% from ini- 

tial value. 

Dissipation Factor—Shall not exceed the requirement 

specified. 


Life Test 


A. Capacitors shall be tested in accordance with MIL-STD- 
202, method 108. The following details and exceptions 
shall apply: 

(a) Method of mounting—as detailed under thermal 
shock. 
(b) Test conditions 
(1) Proof Life 
2,000 hours 
125°C 
Derated voltage applied 
(2) Failure Rate Life 
10,000 hours 
85°C 
Rated voltage applied 

B. Operating conditions—DC rated voltage 85°C or derated 
voltage at 125°C, as applicable, shall be applied gradually 
(not to exceed 5 minutes) either by a slow build up of 
the voltage or through a resistor which shall be shorted 
out within 5 minutes. Voltage shall be applied continu- 
ously except during measurement period. The impedance 
of the voltage source, as seen from the terminals of 
each capacitor, shall not exceed three ohms. Storage bat- 
teries or an electronic power supply capable of supplying 
at least one ampere when a capacitor is shorted shall 
be used. 
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C. Measurements during exposure—DC leakage, at the 
applicable high test temperature and voltage, shall be 
measured at the following intervals: 0 hours, 240 hours, 
1000 hours, 2000 hours, 4000 hours*, 6000 hours*, 8000 
hours*, 10,000 hours”. 

*Failure rate (85°C) life only. 

D. Measurements after exposure—Capacitors shall be 
returned to 25°C and visually examined for evidence of 
harmful corrosion or mechanical damage. DC leakage, 
Capacitance and Dissipation Factor will then be mea- 
sured as specified. 


Following testing there shall be no evidence of harmful 
corrosion or mechanical damage and the capacitors will 
meet the following electrical requirements: 

2,000 hours: 
at 25°C DCL—initial requirement. 
A Cap— + 5% of initially measured value. 
DF— initial requirement. 
at 85°C }==DCL—initial requirement. 
at 125°C 1 DCL—initial requirement. 
10,000 hours: 
at 25°C DCL—200% of initial requirement. 
A Cap—within + 10% of initial 
measurement. 
DF—initial requirement. 
at 85°C DCL—200% of initial requirement. 
at 125°C + DCL—200% of initial requirement. 


Solderability 


Capacitors shall be tested in accordance with MIL-STD- 
202, method 208. Mounting surfaces shall be dipped to 
cover the normal mounting surfaces. After the test, the sol- 
derable surface shall be at least 95% covered with a smooth 
solder coating and shall exhibit no demetallization or leach- 
ing of the terminal ends. The remaining 5% may contain only 
small pin holes or rough spots, these shall not be concen- 
trated in one area. The area surrounding the anode connec- 
tion and the .005” thick edges of the termination are not 
specified as solderable surfaces. 
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Typical Characteristics 


Capacitance Change with Frequency 
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Equivalent Series Resistance 
vs Frequency 
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Application Notes 


Designing with BLUE CHIPs 


Philips Components BLUE CHIP Series capacitors are 
designed for use in thin and thick film hybrid circuits utilizing 
a variety of mounting techniques and in surface mount appli- 
cations where soldering times and temperatures preclude 
the use of other styles of tantalum chip construction. BLUE 
CHIPs are an excellent choice for circuit applications involv- 
ing filtering, coupling, decoupling, bypass and timing. 


Operating Temperature 


BLUE CHIP capacitors are intended for circuits operating 
at rated voltage between — 55°C and 85°C. When linearly 
derated to 2/3 of working voltage, operation to 125°C is 


IM allowed. 


10M 


Temperature Characteristics 
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Reliability Derating 


At normal operating temperatures, BLUE CHIP capacitors 
can be operated at less than rated voltage with a proportion- 
ate increase in reliability and no degradation of capacitor 
electrical parameters. 


Non-Polar Configuration 


In circuits where voltage reversals exceeding 15% at 25°C 
occur, or where AC ripple voltages are high, BLUE CHIPs 
should be mounted in pairs in a cathode to cathode arrange- 
ment to effect non-polar operation. 


(Common 


Non-Polar Operation Cathodes) 


(Anode) 


Voltage dropped across 
anodes of capacitors in 
non-polar configuration 
(cathodes tied together) 


In these cases, if two identical BLUE CHIPs are mounted 
back to back, the resulting capacitance will be 1/2 the value 
of the original devices and the voltage rating will be the same 
as the rating of the original devices. The positive peak AC 
voltage plus the DC voltage must not exceed the rated 
voltage of the capacitor in either direction. 


(Anode) 


Handling 


Manual: The use of vacuum pencils or plastic tipped 
tweezers is recommended. Specify ‘Blister-Pack’ pack- 
aging. 

Automatic: Because BLUE CHIP capacitors are physically 
rugged, they can be automatically dispensed by vibration 
type feed bowls (specify ‘Blister-Pack’ packaging) or by auto- 
matic tape fed placement equipment (specify Tape & Reel 
packaging). Other types of packaging (as specified by cus- 
tomer) will be considered. 


Mounting Materials 


Most hybrid circuits use various materials in the substrate 
and pads which have differing coefficients of expan- 
sion. Therefore, Philips Components has designed its BLUE 
CHIP to be compatible with solder, epoxy and thermal com- 
pression bonding based upon the type termination specified. 
The “U” shaped termination and method of attachment iso- 
lates the capacitor from the substrate, making the BLUE 
CHIP totally compatible with all substrate materials, regard- 
less of thermal mismatch. 


Both conductive adhesives and solder pastes or creams 
lend themselves to production techniques because they can 
be accurately and rapidly screened onto the pads using 
masks. They also have a precure tackiness permitting chip 
placement prior to curing. 

Conductive adhesives have the advantage of lower tem- 
perature cure mechanisms than those required for solder 
attachment. They do not require post attachment cleaning 
and defluxing cycles. Conductivity and joint strength will vary 
widely depending on the adhesive formulation and curing 
profile. 

Soft metal solder attachment allows the widest latitude of 
conditions while still providing satisfactory attachment. 
While optimum joint strength and a low resistance connec- 
tion are obtained, soldering does require a complex cleaning 
sequence to remove all traces of fluxes and any entrained 
contaminants. 

BLUE CHIP termination materials are totally compatible 
with all soft metal solders which provide optimum joint 
strength over wide temperature excursions and all commer- 
cially available fluxing systems. Either water or solvent 
based fluxing systems may be used. 


Mounting Techniques 


Wire Bonding The BLUE CHIP’s standard termination fin- 
ish, 100 micro inches of soft gold plated over a .005” nickel 
clip, provides the optimum surface for either thermal com- 
pression or ultrasonic wire bonding. Gold plated terminations 
must be specified for these applications. In a typical applica- 
tion, the chip is glued down “on its back” with the mounting 
side up, and two wires (repetitive connections) are bonded to 
each of the positive and negative terminations. 

Conductive Adhesive For mounting with conductive ad- 
hesive, gold plated terminations are recommended. (A cau- 
tionary note when working with conductive adhesives: curing 
the adhesive at the lowest acceptable temperature for a 
longer time will minimize the possibility of forming “hairline” 
cracks in the adhesive during the cure.) 

Solder Attach For mounting by means of reflow solder- 
ing, 60/40 solder dipped terminations should be specified. 
The exception to soft metal soldering is the use of Indium/ 
Lead solder, in which case gold plated terminations should 
be specified. Any of the methods of solder reflow currently in 
use in the industry may be used with BLUE CHIP capacitors. 
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Hand Soldering _ It is difficult to control soldering condi- 
tions when applying heat with a soldering iron. The solder 
dipped BLUE CHIP is recommended because the only 
requirement is to melt the solder of the termination rather 
than raise the temperature high enough to make a metallur- 
gical bond to the base metal. A 600°F chisel tip iron is recom- 
mended, with application of the tip to the interface between 
the chip termination and the substrate pad. By minimizing 
the time necessary to reflow the solder, a minimum of heat is 
transferred to the capacitor body. 

Hot Plate This method has advantages over hand solder- 
ing for small quantity assembly operations. The temperature 
is easily controlled and all terminations are reflowed simulta- 
neously. A reflow temperature of 230°C is recommended for 
alumina substrates. Higher temperatures or longer durations 
may be required for other substrate material. Preheating to 
160°C prior to reflow will provide proper fluxing activation. 
Room temperature “cool-down.” is all that is necessary. 

Belt Reflow The advantages of this method is that it pro- 
vides a uniform increase in temperature to properly activate 
the fluxing system prior to reflow. The setting of the tempera- 
ture will depend on the mass being reflowed. The belt speed 
and heat source should be adjusted or alignment of compo- 
nents should be such that one termination of any component 
does not reach liquidus temperature before the other. The 
capillary action or surface tension of the liquid solder could 
pull the component askew on the pads. 

Infra-Red (IR) The same recommendations apply to IR 
soldering as Belt Reflow with an additional caution that 
reflective surfaces will have an effect on heat absorption. 

Wave Soldering The same recommendations as above 
apply to this reflow method. Additionally, pre-heating prior to 
immersing the capacitors in liquid solder has to be consid- 
ered a necessity rather than a recommendation in order to 
ensure proper flux activation. Gluing of the device to the sub- 
strate is normally required prior to wave soldering. 

Vapor Phase The design and construction of the BLUE 
CHIP and its ability to withstand longer durations at higher 
temperatures make it better suited for vapor phase reflow 
than other styles of tantalum chip construction. BLUE CHIPs 
will withstand the rapid rise to temperature inherent in the 
vapor phase system. The solid metal terminations will not 
de-wet. 


Tantalum SMD¢® (Chip) Capacitors P. 
Series 49BC 


Cleaning 


The fluoroelastomer conformal coating prevents intru- 
sion of any contaminates present in the cleaning process. 
It is compatible with most commonly used cleaning methods 
and solvents. This includes methods such as ultrasonic, hot 
and cold solvent sprays, vapor degreasing and detergent 
washes. All commercially available, commonly used solvents 
are compatible with the BLUE CHIP family of capacitors. 


Recommended Pad Dimensions for Wave 
Soldering 


.030 
(0.77) 


044 067 080 254 

(1.11) (1.70) (2.04) (6.44) 

7 044 067 130 304 
(1.11) (1.70) (3.31) (7.71) 


2 077 067 080 254 
(1.96) (1.70) (2.04) (6.44) 
c 077 067 130 304 
(1.96) (1.70) (3.31) (7.71) 
" 101 .067 150 324 
(2.55) (1.70) (3.82) (8.22) 
084 087 155 369 
(2.13) (2.21) (3.94) (9.36) 
111 087 175 389 
(2.81) (2.21) (4.45) (9.88) 
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Soldering Profiles for Reflow 


Soldering time and temperature should be kept to the 
minimum required for a good connection. Wave soldering 
can be very suitably performed at 230—250 degrees C over a 
period of 3—5 seconds. Infrared or vapor phase techniques 
should refer to the profile shown below. This profile ensures 
that the peak reflow and dwell time range does not allow the 
internal construction to exceed 220 degrees C. A maximum 
of 150 degrees C with a 10 minute dwell is recommended for 
the preheating profile. Slight parametric shifts in perfor- 
mance of the devices may be noted immediately following 
reflow. For this reason, it is recommended that a brief period 
of stabilization occur at ambient temperature prior to any 
electrical testing. 


Recommended Reflow Time and Temperature 


TEMPERATURE (C) 

270 
UNACCEPTABLE RANGE 
260 ——— 
250 Acces RANGE 
240 
230 ACCEPTABLE RANGE 
WITH PREHEATING 
220 
210 
200 
SOLDERING TIME (SECS) 


Recommended Pad Dimensions for Reflow 
Soldering 


INCHES 


(mm) 


Case ee. B oe o.. ie 


‘Size Min. Min. | Nom. | Nom 
085 062 030 204 
(2.15) (1.58) (0.77) (5.17) 
i 085 062 080 254 
(2.15) (1.58) (2.04) (6.44) 
085 062 130 304 
(2.15) (1.58) (3.31) (7.71) 
135 062 080 254 
(3.42) (1.58) (2.04) (6.44) 
é 135 062 130 304 
(3.42) (1.58) (3.31) (7.71) 
, 170 062 150 324 
(4.31) (1.58) (3.82) (8.22) 
145 082 155 369 
(3.67) (2.08) (3.94) (9.36) 
185 082 175 389 
(4.45) (2.08) (4.45) (9.88) 
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Description 


The 49SC/STAR CHIP Series is a companion to the 
patented Philips Components BLUE CHIP, which has gained 
world-wide acceptance as the ultra high reliability capacitive 
component for military electronics and other sophisticated 
micro-electronic systems. It is a cost-effective alternative to 
the BLUE CHIP in high volume industrial applications. 

The 49SC Series provides maximum volumetric efficiency 
in a conformally coated device. The capacitive element 
is protected from external contaminates by a proprietary 
conformal coating. 

The STAR CHIP is available in five standard case 
sizes which are physically similar to the BLUE CHIP and 
directly pad-compatible with MIL-C-55365/4 (CWR-06 style) 
capacitors. 

Philips Components 49SC series is especially suited for 
use on SMD circuit boards, as well as in thick or thin film 
hybrid circuits, where cap values between .47 wF and 
100 uF are required. 

STAR CHIP Surface Mount Devices are supplied in 12 mm 
embossed tape for efficiency in handling and storage as well 
as being compatible with all tape-fed high speed placement 
equipment. 

Electrical characteristics such as low leakage current and 
low equivalent series resistance at high frequencies make 
the STAR CHIP an excellent choice for circuits where actual 
performance must be weighed against low initial cost. 

Philips Components manufactures the STAR CHIP 
products utilizing advanced Statistical Process Control 
methods (SPC). The use of Statistical Process Control tech- 
niques provides a very consistent and reliable product. 


Tantalum SMD® (Chip) Capacitors 
Series 49SC 


STAR CHIP Tantalum 
SMD® (Chip) Capacitors 
Series 49SC 


Features 


e —55°C through + 85°C Operation (125°C with Voltage 
Derating) 


Capacitance Range: .47 uF to 100 uF 
e Rated Voltages: 4 VDC to 50 VDC 


Five Standard Case Sizes D, E, F, G, H (Pad-Compatible 
with CWR-06) 


e Low ESR in High-Frequency Applications 


Solder-Dipped Terminations Ideally Suited for Solder 
Reflow Techniques 


Conformally Coated Construction Provides Maximum 
Volumetric Efficiency 


e Uniform Physical Dimensions 
e Standard 12 mm Tape & Reel Packaging 
®SMD is a Service Mark of North American Philips Corporation 


®STAR CHIP is a Registered Trade Mark. 
The STAR CHIP is patented under US Patent No. 4,571,664 
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Tantalum SMD® (Chip) Capacitors 
Series 49SC 


Part Number Designation 


Philips Components Series 49SC Capacitors can be com- 
pletely specified using the following designation: 


T 


0 A D F 
| FB = ‘Blister Pack’ 50 unit Trays 
Packaging FT = Tape & Reel (EIA RS-481A) 
Termination Finish D = Solder Dipped 
Grade _ A = Industrial Grade 
X = Requires PC Internal Spec 


49 SC 10 D 035 M 


Unsleeved 


Capacitance Tolerance +5% 
+10% 
+ 20% 
DC Voltage Rating 
Case Code 
Capacitance in Picofarad Code* First two digits 

significant figures, 

Third digit is number 

of zeros to follow. 


STAR CHIP Series 
P P The STAR CHIP Part Number 
SMD Chip Tantalum Capacitor — Start P/N with 49SC— 
then obtain Capacitance Code,* Case Code and Volt- 
age Rating from the CV table below, add Tolerance, 
Level, Termination and Packaging from lists above. 


Physical Specifications 


Dimensions—Inches 


D 


Dimensions—mm 


(W) (L) (H) 
Case| Width | Length | Height | Spacing 
Code| + 0.381} + 0.381 | +0.381| Typical 
D 
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Tantalum SMD® (Chip) Capacitors P, 
Series 49SC 


Case Outline Drawing Notes: 


1. For polarity identification, when chip is in mounting posi- 
Top View tion, metal “L” clip and weld stub are positive. In addition, 
the positive end is marked with a dot. The top negative 
surface is conformally coated. 
2. Metric Equivalents are for general information purposes 
only and are based on 1” = 25.4 mm. 
3. Anode Riser (Weld Stub) may extend case size Length 
SidelView Front View dimension by 0.015” (.38 mm) max. 
Ye Y 4. Spacing dimension is typical distance between chip 
Hl ZB FY mounting terminations and therefore average distance 
between mounting pads on substrate. 


pets Fe] 
015" 


max Weld Stub 


49SC Capacitance—Voltage—Case Code Table 


Select standard Capacitance/Voltage ratings and corre- 
sponding standard STAR CHIP case codes from this table. 


Zao TMM COVOVVVOO OO 
as (eve ww: IMmeisles}ls) se 
IOMOOTN TMOVVO VO 
2E(9(@) ul alliete=) (ets) 

anie) (@)al aiuieis) te)i=) 

a5(e@) aia imis) (sls, 


: 
D 
D 
D 
D 
D 
D 
D 
E 
F 
F 
G 
G 
H 
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2 Tantalum SMD® (Chip) Capacitors 
Series 49SC 


Packaging 
Blister-Pack Trays 


49SC Series capacitors are available in ‘Blister Pack’ trays 
containing 50 pieces each in a 5 x 10 matrix configuration. 
The Blister Pack provides a separate pocket for each unit to 
prevent damage to the capacitors during shipping, handling 
and storage. 

Blister Pack trays are stamped polystyrene with a clear 
plastic cover. Orientation of the capacitors within the pock- 
ets is random with respect to polarity and mounting surface. 
This packaging is ideal for hand placement of the capacitors 
as it takes up very little room at a work station. It is recom- 
mended that operators remove and work with the STAR 
CHIPs using a blunt, coated tweezer to prevent damage to 
the conformal coating. 


Tape & Reel 


49SC Series capacitors are shipped in Tape & Reel pack- 
aging to facilitate the use of automatic placement equip- 
ment. Tape & Reel is per EIA (Electronic Industries 
Association) specification RS-481A. Capacitor orientation 
within tape pockets is negative terminal toward sprocket 
holes and mounting side down. 12 mm width tape is used. 
Quantities less than minimum reel will be shipped in Blister 
Pack trays. 


Tape & Reel Specifications 


(P) Quantity | Minimum 
Unit Pitch | per Full Quantity 
Ctr/Ctr 7” Reel per Reel 


7) ee a ae 


ate 

33/," Round fF 
‘Blister’ 
Pockets 


Eo er se 


Wr 4} TOP VIEW 


SIDE VIEW (Cross-Section) 
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Tantalum SMD® (Chip) Capacitors Po. 
Series 49SC 


Application Notes Voltage Rating 


Capacitance STAR CHIPS can be used at elevated temperatures when 
voltage is derated in accordance with the following: 


- Rated WVDC_| Derated (DC) 
55°C to 85°C 125°C 


Capacitance shall be measured at or referred to 120 Hz at 
25°C. The AC signal shall not exceed 1.0 VRMS. 

Tolerance Type 49SC are available in +20%, +10% and 
+5% capacitance tolerances. 

Capacitance Change with Temperature from 25°C read- 
ing (maximum): 

—55°C —10% A 
at +85°C +10% A 
at $:125°C +15% A 


Dissipation Factor (DF) 
DF is determined by the same method as capacitance. 


Surge Voltage (DC) 
85°C =: 125°C 


DC Leakage Current (DCL) 


DCL shall be measured at WVDC after a 5 minute electrifi- 
cation period with a 1000 ohm current-limiting resistor in 
series. 


STAR CHIP Electrical Limits & Case Codes 


Cap. |Rated| DC Leakage (max) | DF ESR (max)* 


IQOmTMMooVO 


DMDADAMAHAAANOD 
ZTOONMIOOTON 


6 D 
6 D 
6 D 
6 D 
6 E 
6 3 
6 G 
6 H 


skis} ayqQwinistelole) so Wires) 25(q Wht elo) ac(eywwinimieieks) 
IO NAMOO 


6 
6 
6 
8 
8 
8 
0 
0 
6 
6 
6 
6 
8 
8 
0 
0 
6 
6 
6 
6 
6 
8 
0 
0 
6 
6 
6 
6 
6 
6 
8 
8 
6 
6 
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2? Tantalum SMD® (Chip) Capacitors 
Series 49SC 


AC Power Dissipation 


Maximum Power Dissipation in Watts 
Case Code Ambient Temperature 


Major physical factors which limit the ability of the capaci- 
tor to dissipate internally generated heat produced during AC 
circuit operation, include unit construction features as 
related to a particular capacitor design, and heat transfer 
characteristics of the materials used in the construction of 
the capacitor. Larger volumetric packages exhibiting electri- 
cal characteristics similar to those of smaller physical pack- 
ages will, under similar conditions, be capable of dissipating 
more power. Conformally coated capacitors, such as the 
STAR CHIP series, exhibit more efficient heat dissipation 
capabilities, due to the absence of relatively thick thermally 
insulative coatings, as incorporated in “molded” tantalum 
chip capacitor styles. 

Maximum power dissipation levels shown represent an 
empirically determined wattage level required to cause a 10 
degree centigrade temperature increase above the stated 
temperature in “still air’ as measured on the external capaci- 
tor body, utilizing a thermo-couple or other appropriate mea- 
suring device. 


AC Ripple Current 


Circuit design and physical layout should provide “cool” cir- 
cuit board locations for capacitors operating at high AC cur- 
rent levels. Capacitor temperature may increase due to heat 
transfer/absorption from the ambient environment or a “hot” 
component mounted in close proximity to the capacitor. The 
result of increased AC current is increased internal heat gen- 
eration within the capacitor body. Waveform envelope is also 
a factor in the amount of internal heat generated within the 
capacitor since non-sinusoidal waveshapes produce heating 
effects different from those of sinusoidal waveforms. 

The ripple current and voltage level impressed across the 
capacitor should not exceed the maximum power dissipation 
of the capacitor unless special provisions are made to 
increase the rate of heat dissipation from the body of the 
capacitor, such as by the use of a heat sink or providing air 
flow. Excessive power dissipation in tantalum chip capaci- 
tors may cause catastrophic failure. The Imax value of cur- 
rent must be used to determine the operating conditions. 

The maximum permissible AC (rms) current applied 
across the capacitor is related to the equivalent series 
resistance (ESR) and the physical power dissipation capa- 
bility of the capacitor. The maximum (rms) ripple current at a 
given frequency may be determined by: 


Imax (rms) = \/Pdm/ESR 
where. . .Pdm = Maximum Power Dissipation in watts, at 
the maximum circuit operating temperature 
1 * 
ES lie 27* AC Frequency* Capacitance 
AC Frequency in Hertz 
Capacitance is in Farads 
Dissipation Factor is in decimal form 


AC Ripple Voltage 


The maximum AC ripple voltage at the applied frequency 
must be limited to an rms value which permits only the rec- 
ommended maximum power dissipation specified for a given 
case code. 

The maximum AC ripple voltage may be determined by: 


E-(rms) = Z\V/Pdm/ESR 


where. . .Er = AC Ripple Voltage 
Z is the Impedance in ohms 
Pdm is the Maximum Power Dissipation in watts, 
at the maximum circuit operating temperature 
ESR is the Equivalent Series Resistance in ohms 


Both voltage and current levels at a given frequency must 
be maintained so as not to exceed the recommended maxi- 
mum power dissipation levels at the maximum circuit operat- 
ing temperature. The DC bias voltage applied in series with 
the AC source applied across polar style capacitors, on 
which the AC voltage is “riding,” may be ignored when con- 
sidering the heating effects of AC current on the capacitor. 
The positive peak AC voltage plus the DC voltage must not 
exceed the rated DC voltage of the capacitor. The negative 
peak AC voltage in combination with the DC voltage may not 


. obtain a level which will damage the dielectric due to reverse 


voltage being applied across a polar solid electrolyte tanta- 
lum chip capacitor. 


Reverse Voltage 


Series 49SC hybrid capacitor will withstand momentary 
voltage reversals up to 15% at 25°C, 10% at 55°C and 1% at 
125°C of their rated voltage. 


Marking 


The small physical size of the STAR CHIP does not permit 
alpha-numeric marking on the body of the capacitor. Color 
dots on the body of the capacitor are available on special 
order, if required. Series 49SC capacitors are identified in 
their package container. 


Polarity 


Series 49SC capacitors are polar devices. Proper polarity 
must be observed or damage to the capacitor and/or the cir- 
Cuit will result. Polarity is marked with a dot or stripe on the 
positive (anode) end. 


36 Philips Components 1440 W. Indiantown Road, Jupiter, FL 33458 (407) 744-4200 


Non-Polar Operation 


When two polar capacitors of the same DC voltage rating 
are connected back-to-back in non-polar configuration, i.e. 
positive-to-positive terminals or negative-to-negative termi- 
nals; the “non-polar” pair may be operated without DC bias 
voltage. If DC voltage is applied, the positive peak AC 
voltage plus the DC voltage must not exceed the rated 
voltage of the capacitor in either direction. 


Surface-Mount Application 


STAR CHIP capacitors are ideally suited for use on SMD 
circuit boards where circuit density requires the use of 
components with the highest cap/unit volume efficiency. Cur- 
rent solder reflow techniques such as IR (Infra-Red), Wave 
Soldering and Vapor Phase may be utilized with these 
capacitors. 


Soldering Profiles for Reflow 


Soldering time and temperature should be kept to the 
minimum required for a good connection. Wave soldering 
can be very suitably performed at 230—250 degrees C over a 
period of 3—5 seconds. Infrared or vapor phase techniques 
should refer to the profile shown below. This profile ensures 
that the peak reflow and dwell time range does not allow the 
internal construction to exceed 220 degrees C. A maximum 
of 150 degrees C with a 10 minute dwell is recommended for 
the preheating profile. Slight parametric shifts in perfor- 
mance of the devices may be noted immediately following 
reflow. For this reason, it is recommended that a brief period 
of stabilization occur at ambient temperature prior to any 
electrical testing. 


Recommended Reflow Time and Temperature 


TEMPERATURE (C) 


270 


UNACCEPTABLE RANGE 


260 


UNACCEPTABLE RANGE 
250 


240 


ACCEPTABLE RANGE 


2 WITH PREHEATING 


oOo 


220 


210 


ie mane a = 
4 6 
SOLDERING TIME (SECS) 


10 12 14 


Recommended Pad Dimensions for Reflow 
Soldering 


INCHES 


(mm) 


Series 49SC 


Tantalum SMD® (Chip) Capacitors P, 


170 062 150 324 
(4.31) (1.58) (3.82) (8.22) 
é 145 082 155 369 
(3.67) (2.08) (3.94) (9.36) 

f 195 082 165 379 
(4.94) (2.08) (4.20) (9.62) 


Recommended Pad Dimensions for Wave 
Soldering 


Case 
Size 
.077 .067 .080 .254 
(1.96) (1.70) (2.04) (6.44) 
.077 .067 .130 .304 
(1.96) (1.70) (3.31) (7.71) 
F .101 .067 .150 .324 
(2.55) (1.70) (3.81) (8.22) 
G .084 .087 SS .369 
(2.13) (2.21) (3.94) (9.36) 
H alll?/ .087 165 379 
(2.98) (2.21) (4.20) (9.62) 


Additional Physical Statistics 


Physical Statistics — 


Case Substrate Typical Volume 
Code sq.in. | sq.cm. | cu. in. cu. cm. peace 
D 


0.01500 : 0.000750 
0.02000 ; 0.001000 
0.02970 ; 0.002079 
0.02915 : 0.003200 
0.04400 : 0.00484 
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Typical Characteristics Equivalent Series Resistance vs Frequency 


Capacitance Change with Frequency 


+5% 
: 3 od 
> 0% 2 1 aa 
(0) <& 
S Oo 
2b) ee eee 
2 _ 5% | 14F/50v or 
iS 1p.F/35v nt) 
oO 1 HH aii 
oO 
@ —10% 
O 
01 
15% 10 100 1K 10K 100K 1M 10M 
10 100 1K 10K 100K 7 Frequency (Hz) 
Frequency (Hz) 
aa 
(mall! 
+5% 
® —a 
= 0% a 
© f= 
5 O 
.7 wF/25v = 
Oo —5% 
xs) 
& 
& —10% i 
lll 
—~ 15% 4.7 wF/10v 1K 10K 100K 1M 
10 100 1K 10K 100K Frequency (Hz) 
Frequency (Hz) 
100 
+5% 
10 
® NG 
2 0% D | SI 
ie = 
re) ated 
o 6 — 
= —5% " 
he WwW 
@ 4 
ise} 
Qa 
& —10% 
01 
iy, 10 100 1K 10K 100K 1M 10M 
10 100 1K 10K 100K Frequency (Hz) 


Frequency (Hz) 
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Description 


The 49UC ULTRA CHIP Series is a companion to the 
patented Philips Components BLUE CHIP, which has gained 
world-wide acceptance as the ultra high reliability capacitive 
component for military electronics and other sophisticated 
micro-electronic systems. It is a cost-effective alternative to 
the BLUE CHIP in high volume industrial applications. 

The 49UC Series provides maximum volumetric efficiency 
in a conformally coated device. The capacitive element is 
protected from external contaminates by a proprietary con- 
formal coating. 

The ULTRA CHIP is available in three standard sizes 
which are physically similar to the BLUE CHIP and directly 
pad-compatible with MIL-C-55365/4 (CWR-06) style capac- 
itors. 

Philips Components 49UC series is especially suited for 
use on SMD circuit boards, as well as in thick or thin film 
hybrid circuits, where cap values between 0.1 wF and 6.8 wF 
are required. 

ULTRA CHIP Surface Mount Devices are supplied in 8 and 
12 mm embossed tape for efficiency in handling and storage 
as well as being compatible with all tape-fed high speed 
placement equipment. 

Electrical characteristics such as low leakage current, and 
low equivalent series resistance and minimum capacitance 
shift at high frequencies make the ULTRA CHIP an excellent 
choice for circuits where actual performance must be 
weighed against low initial cost. 

Philips Components manufactures the ULTRA CHIP prod- 
ucts utilizing advanced Statistical Process Control methods 
(SPC). The use of Statistical Process Control techniques 
provides a very consistent and reliable product. 


Tantalum SMD® (Chip) Capacitors 2 
Series 49UC 


ULTRA CHIP Tantalum 
SMD® (Chip) Capacitors 
series 49UC 


Features 


e —55°C through +85°C Operation (125°C with Voltage 
Derating) 


Capacitance Range: 0.1 uF to 6.8 wF 
Rated Voltages: 4 VDC to 50 VDC 


Three Standard Case Sizes A, B, C (Pad-Compatible 
with CWR-06) 


Low Electrical losses and minimum capacitance shift in 
High-Frequency Applications 


Solder-Dipped Terminations Ideally Suited for Solder 
Reflow Techniques 


Conformally Coated Construction Provides Minimum 
Height as well as the Ultimate in Real Estate Efficiency 


e Standard Tape & Reel Packaging 


49UC is pad-compatible with CWRO6 (MIL-C-55365/4) 
A, B, and C case sizes. 
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2 Tantalum SMD® (Chip) Capacitors 
Series 49UC 


Part Number Designation 


Philips Components Series 49UC ULTRA CHIP Capacitors 
can be completely specified using the following designation: 


FT 


0 A D 
[Seg Packaging FB = ‘Blister Pack’ 50 unit Trays 
FT = Tape & Reel (EIA Rs-481A) 
Termination Finish D = Solder Dipped 
Grade _ A = Industrial Grade 


49 UC 105 A 004 K 


X = Requires PC internal Spec 


Unsleeved 


Capacitance Tolerance +5% 
+10% 
+ 20% 
DC Voltage Rating 
Case Code 


Capacitance in Picofarad Code* First two digits 


significant figures. 
a ‘digit ee The ULTRA CHIP Part Number 


of zeros to follow. —Start P/N with 49UC— 
ULTRA CHIP Series pee - then obtain Capacitance Code,* Case Code and Volt- 
i age Rating from the CV table below, add Tolerance, 
Wn ool ry aor pete Level, Termination and Packaging from lists above. 


49UC Capacitance—Voltage—Case Code Table 


Select standard Capacitance/Voltage ratings and corre- 
sponding standard ULTRA CHIP case codes from this table. 


010 V | O15 V 


020 V 


A 
A 
A 
A . 
A 
B 
B 
C 


A 
A 
A 
A 
A 
A 
A 
A 
B. 
B 
C 


A 
A 
A 
A 
A 
A 
A 
B 
B 
C 


OWDrryr FYrrrry 
< 


A 
A 
A 
A 
A 
A 
B 
B 
Cc 
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Physical Specifications 
Dimensions—Inches 


Case i 
Code| +0.015| +0.015 | +0.015| Typical 


A .050 .100 .050 .040 
.050 .150 050 .090 
.050 .200 .050 .140 


Dimensions—mm 


Height | Spacing 
+0.015| Typical 


12n 2.54 1.27 1.02 0.76 
=P 3.81 ley, 2.29 0.76 
7-4 5.08 Wes 3.55 0.76 


Notes: 


1. For polarity identification, when chip is in mounting 
position, bare metal clip and weld stub are positive. The 
top negative surface is conformally coated. 

2. Metric Equivalents are for general information purposes 
only and are based on 1” = 25.4 mm. 


Packaging 
Tape & Reel 


49UC Series capacitors are shipped in Tape & Reel pack- 
aging to facilitate the use of automatic placement equip- 
ment. Tape & Reel is per EIA (Electronic Industries 
Association) specification RS-481A. Capacitor orientation 
within tape pockets is negative terminal toward sprocket 
holes and mounting side down. 8 and 12 mm tape widths are 
used according to case size. Quantities less than minimum 
reel will be shipped in Blister Pack trays. 


Quantity | Minimum 
Quantity 
per Reel 


(P) 
Unit Pitch | per Full 
Ctr/Ctr 7” Reel 


Tantalum SMD® (Chip) Capacitors 2 
Series 49UC 


Case Outline Drawing 


Top View 


~p2>l<—s 


Side View max Weld Stub 


3. Anode Riser (Weld Stub) may extend case size Length 
dimension by 0.015” (.38 mm) max. 

4. Spacing Dimension is typical distance between chip 
mounting terminations and therefore average distance 
between mounting pads on substrate. 


Blister-Pack Trays 


49UC Series capacitors are available in ‘Blister Pack’ trays 
containing 50 pieces each in a 5 x 10 matrix configuration. 
The Blister Pack provides a separate pocket for each unit to 
prevent damage to the capacitors during shipping, handling 
and storage. 


Sy" ‘= 
/g 


3°/,"| Round! 
‘Blister’ 
Pockets 


kee lg SIA 


sae TOP VIEW 


ese 
ie PSU aw see awed 


High SIDE VIEW (Cross-Section) 

Blister Pack trays are stamped polystyrene with a clear 
plastic cover. Orientation of the capacitors within the pock- 
ets is random with respect to polarity and mounting surface. 
This packaging is ideal for hand placement of the capacitors 
as it takes up very little room at a work station. It is recom- 
mended that operators remove and work with the ULTRA 
CHIPs using a blunt, coated tweezer to prevent damage to 
the conformal coating. 
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2 Tantalum SMD® (Chip) Capacitors 
Series 49UC 


Application Notes 
Capacitance 


Capacitance shall be measured at or referred to 120 Hz at 
25°C. The AC signal shall not exceed 1.0 VRMS. 

Tolerance Type 49UC are available in + 20%, + 10% and 
+ 5% capacitance tolerances. 

Capacitance Change with Temperature from 25°C read- 
ing (maximum): 


at —55°C —10% A 

at +85°C +10% A 

at +125°C +15% A 
Dissipation Factor (DF) 


DF is determined by the same method as capacitance. 


DC Leakage Current (DCL) 


DCL shall be measured at WVDC after a 5 minute electrifi- 
cation period with a 1000 ohm current-limiting resistor in 
series. 

Voltage Rating 


ULTRA CHIPS can be used at elevated temperatures 
when voltage is derated in accordance with the following: 


Rated WVDC Derated (DC) Surge Voltage (DC) 
— 55°C to 85°C 125°C 85°C 125°C 


Surge Voltage 


The surge voltage is the maximum DC voltage, including 
AC or other pulses applied for short duration. 


Reverse Voltage 


Series 49UC capacitors will withstand momentary voltage 
reversals up to 15% at 25°C, 10% at 55°C and 1% at 125°C 
of their rated voltage. 


Electrical Limits & Case Codes 


Cap. |Rated| DC Leakage (max) | DF ESR (max)* Case 
25°C 85°C 125°C |120Hz 120Hz 100KHz| Code 


NNNNN NNN NNN NNNN NNN NANG NNN NANG 
DHMNDD ADHD DDD DADA AHH AAD ADD AAD 
NODDSFr>S ODF OWFY OWWDY OWY OWY OWFY OWS 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
ts) 
5 
5 
5 
5 
5 
5 
5 


*120 Hz ESR is maximum at nominal capacitance. 


Marking 


The small physical size of the ULTRA CHIP does not per- 
mit alpha-numeric marking on the body of the capacitor. 
Color dots on the body of the capacitor are available on spe- 
cial order, if required. Series 49UC capacitors are identified 
in their package container. 


Polarity 


Series 49UC capacitors are polar devices. Proper polarity 
must be observed or damage to the capacitor and/or the cir- 
cuit will result. 
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AC Power Dissipation 


_ Maximum Power Dissipation in Watts 


oe Ambient Temperature oe 


6c 


Major physical factors which limit the ability of the capaci- 
tor to dissipate internally generated heat produced during AC 
circuit operation, include unit construction features as 
related to a particular capacitor design, and heat transfer 
characteristics of the materials used in the construction of 
the capacitor. Larger volumetric packages exhibiting electri- 
cal characteristics similar to those of smaller physical pack- 
ages will, under similar conditions, be capable of dissipating 
more power. Conformally coated capacitors, such as the 
ULTRA CHIP series, exhibit more efficient heat dissipation 
capabilities, due to the absence of relatively thick thermally 
insulative coatings, as incorporated in “molded” tantalum 
chip capacitor styles. 

Maximum power dissipation levels shown represent an 
empirically determined wattage level required to cause 
a 10 degree centigrade temperature increase above the 
stated temperature in “still air’ as measured on the ex- 
ternal capacitor body, utilizing a thermo-couple or other 
appropriate measuring device. 


AC Ripple Current 


Circuit design and physical layout should provide “cool” cir- 
cuit board locations for capacitors operating at high AC cur- 
rent levels. Capacitor temperature may increase due to heat 
transfer/absorption from the ambient environment or a “hot” 
component mounted in close proximity to the capacitor. The 
result of increased AC current is increased internal heat gen- 
eration within the capacitor body. Wave-form envelope is 
also a factor in the amount of internal heat generated within 
the capacitor since non-sinusoidal waveshapes produce 
heating effects different than those of sinusoidal waveforms. 

The ripple current and voltage level impressed across the 
capacitor should not exceed the maximum power dissipation 
of the capacitor unless special provisions are made to 
increase the rate of heat dissipation from the body of the 
Capacitor, such as by the use of a heat sink or providing air 
flow. Excessive power dissipation in tantalum chip capaci- 
tors may cause catastrophic failure. The Ima x value of cur- 
rent must be used to determine the operating conditions. 

The maximum permissible AC (rms) current applied 
across the capacitor is related to the equivalent series resis- 
tance (ESR) and the physical power dissipation capability of 
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the capacitor. The maximum (rms) ripple current at a given 
frequency may be determined by: 


Imax(rms) = \/Pdm/ESR 


where. . .Pdm = Maximum Power Dissipation in watts, at 
the maximum circuit operating temperature 


1 * 


Boi) 27* AC Frequency* Capacitance 


AC Frequency in Hertz 
Capacitance is in Farads 
Dissipation Factor is in decimal form 


AC Ripple Voltage 


The maximum AC ripple voltage at the applied frequency 
must be limited to an rms value which permits only the rec- 
ommended maximum power dissipation specified for a given 
case code. 

The maximum AC ripple voltage may be determined by: 


E-(rms) = Z\/Pdm/ESR 


where. . . Er = AC Ripple Voltage 
Z is the Impedance in ohms 
Pdm is the Maximum Power Dissipation in watts, 
at the maximum circuit operating temperature 
ESR is the Equivalent Series Resistance in ohms 


Both voltage and current levels at a given frequency must 
be maintained so as not to exceed the recommended maxi- 
mum power dissipation levels at the maximum circuit operat- 
ing temperature. The DC bias voltage applied in series with 
the AC source applied across polar style capacitors, on 
which the AC voltage is “riding,” may be ignored when con- 
sidering the heating effects of AC current on the capacitor. 
The positive peak AC voltage plus the DC voltage must not 
exceed the rated DC voltage of the capacitor. The negative 
peak AC voltage in combination with the DC voltage may not 
obtain a level which will damage the dielectric due to reverse 
voltage being applied across a polar solid electrolyte tanta- 
lum chip capacitor. 


Non-Polar Operation 


When two polar capacitors of the same DC voltage rating 
are connected back-to-back in non-polar configuration, 
i.e. positive-to-positive terminals or negative-to-negative 
terminals; the “non-polar” pair may be operated without DC 
bias voltage. If DC voltage is applied, the positive peak AC 
voltage plus the DC voltage must not exceed the rated 
voltage of the capacitor in either direction. 
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Surface-Mount Application 


ULTRA CHIP capacitors are ideally suited for use on SMD 
circuit boards where circuit density requires the use of com- 
ponents with the highest cap/unit volume efficiency. Current 
solder reflow techniques such as IR (Infra-Red), Wave 
Soldering and Vapor Phase may be utilized with these 
capacitors. 


Soldering Profiles for Reflow 


Soldering time and temperature should be kept to the 
minimum required for a good connection. Wave soldering 
can be very suitably performed at 230—250 degrees C over a 
period of 3—5 seconds. Infrared or vapor phase techniques 
should refer to the profile shown below. This profile ensures 
that the peak reflow and dwell time range does not allow the 
internal construction to exceed 220 degrees C. A maximum 
of 150 degrees C with a 10 minute dwell is recommended for 
the preheating profile. Slight parametric shifts in perfor- 
mance of the devices may be noted immediately following 


reflow. For this reason, it is recommended that a brief period 
of stabilization occur at ambient temperature prior to any 
electrical testing. 


Recommended Reflow Time and Temperature 


TEMPERATURE (C) 


6 8 10 12 14 
SOLDERING TIME (SECS) 
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Recommended Pad Dimensions for Reflow 
Soldering 


INCHES 


(mm) 


085 062 .030 204 

(2.15) (1.58) (0.77) (5.17) 

085 062 080 254 

(2.15) (1.58) (2.04) (6.44) 

é 085 062 130 304 
(2.15) (1.58) (3.31) (7.71) 


Additional Physical Statistics 


Physical Statistics 


Substrate plete Volume ig 
sq.in. | sq.cm.| cu. in. cu. cm. (grams) 


0.01500 0.0967 | 0.000750 0.0123 
0.00500 0.0323 | 0.000250 0.0041 
0.00750 0.0484 | 0.000375 0.0062 
0.01000 0.0645 | 0.000500 0.0082 
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Recommended Pad Dimensions for Wave 
Soldering 


INCHES 
(mm) 


Case Be iG 
Size Min. Nom. 
A .044 .067 .030 .204 
(1.11) (1.70) (0.77) (5.17) 
.044 .067 .080 .254 
(AR) (1.70) (2.04) (6.44) 
C 044 .067 .130 .304 
(1.11) (1.70) (3.31) (gral) 
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Typical Characteristics 
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Description 


The 49XC XTRA CHIP Series surface mounted tantalum 
chip capacitor offers the highest capacitance rating at a 
given rated voltage of any tantalum chip capacitor series cur- 
rently available in the industry. . .a true “state-of-the-art” 
product. 

The 49XC Series tantalum chip capacitor is the most volu- 
metric efficient tantalum chip capacitor available for printed 
wiring board or thick/thin film hybrid circuit applications. The 
49XC tantalum chip capacitor requires as little as 1/7 (one- 
seventh) the volume required by commercially available 
molded tantalum chip capacitor series, for comparable 
capacitance-voltage (CV) ratings. This advanced series 
offers up to 4 times the capacitance currently available in 
other conformally coated tantalum chip capacitors of the 
same voltage rating and size. 

The XTRA CHIP tantalum chip capacitor is available in 
five standard case sizes which are identical to the STAR 
CHIP tantalum chip capacitor and cover the capacitance 
range of 1.0 wF through 220 uF in the voltage range of 4 
through 50 VDC. 

The capacitive element of each XTRA CHIP tantalum chip 
capacitor is protected by a “near-hermetic” patented con- 
struction feature which provides total compatibility with all 
standard soldering fluxes, soldering methods and cleaning 
solvents. This construction also provides efficient ripple cur- 
rent heat dissipation in each of the five case sizes. 

XTRA CHIP Surface Mount Devices are supplied in 
12 mm embossed tape for efficiency in handling and storage. 
This packaging conforms to EIA standard RS-481 and is 
compatible with all tape-fed high speed placement equip- 
ment cost. 
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XTRA CHIP Tantalum 
SMD® (Chip) Capacitors 
Series 49XC 


Philips Components utilizes modern automated manufac- 
turing processes incorporating Statistical Process Control 
(SPC) methods interacting with an integrated Manufacturing 
Resources Planning (MRP Il) system to manufacture a very 
consistent and reliable product. 


Features 


e —55°C through + 85°C Operation (125°C with Voltage 
Derating) 


Capacitance Range: 1.0 uF to 220 wF 
e Rated Voltages: 4 VDC to 50 VDC 
Five Standard Case Sizes: D, E, F, G, H 


e Low ESR in High-Frequency Applications 


Solder-Dipped Terminations Ideally Suited for Solder 
Reflow Techniques 


Conformally Coated Construction Provides Minimum 
Height 


e 12 mm Tape & Reel (Standard Packaging) Conforms to 
EIA RS-481 Specifications 


®SMD is a Service Mark of North American Philips Corporation 
The XTRA CHIP is covered by US Patent No. 4,571,664 
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Part Number Designation 


Philips Components Series 49XC XTRA CHIP Capacitors 
can be completely specified using the following designation: 


FT 
ie Packaging ——__ 


Termination Finish 
Grade 
Unsleeved 


Capacitance Tolerance 


DC Voltage Rating 
Case Code 


Capacitance in Picofarad Code* First two digits are 


49XC Capacitance—Voltage—Case Code Table 


Select standard Capacitance-Voltage ratings and corre- 
sponding standard XTRA CHIP case codes from this table. 


FB = ‘Blister Pack’ 50 unit Trays 
FT = Tape & Reel (EIA RS-481A) 


D = Solder Dipped 


A = Industrial Grade 
X = Requires PC Internal Spec 


J = +5% 
K = +10% 
M = +20% 


The XTRA CHIP Part Number 
—Start P/N with 49XxC— 
significant figures, then obtain Capacitance Code,* Case Code 
XTRA CHIP Series Third digit is number, and Voltage Rating from the CV table below, 
of zeros to follow. add Tolerance, Level, Termination and Pack- 
Leadless Tantalum Capacitor aging from lists above. 


Picofarad S 
1.0 


SAD ORG TaN Shale A «amma oe ee a | a 
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Physical Specifications 


Dimensions—Inches 


Dimensions—mm 


(W) (L) 
Case| Width | Length | Height | Spacing 
Code| + 0.381} + 0.381 | +0.381| Typical 


Packaging 
Tape & Reel 


XTRA CHIP Series capacitors are shipped in Tape & Reel 
packaging to facilitate the use of automatic placement 
equipment. Tape & Reel is per EIA (Electronic Industries 
Association) specification RS 481. Orientation of the chip 
within the tape pockets is negative terminal toward sprocket 
holes and mounting side down. Quantities less than mini- 
mum reel will be shipped in Blister-Pack trays. 


Minimum 
Quantity 
per Reel 


(P) Quantity 
Unit Pitch per full 
Ctr/Ctr 7” Reel 
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Case Outline Drawing 


Top View 


SSS 


Side (sana Front View 
"| GY 
re Be Peer S ene B1 " areal 
O15; 


Max Weld Stub 


Notes: 


1. For polarity identification, when chip is in mounting posi- 
tion, metal “L” clip and weld stub are positive. The top 
negative surface is conformally coated. 

2. Metric equivalents are for general information purposes 
only and are based on 1” = 25.4 mm. 

3. Anode riser (Weld Stub) may extend case size 
Length dimension by 0.015” (.38 mm) max. 

4. Spacing dimension is typical distance between chip 
mounting terminations and therefore average distance 
between mounting pads on substrate. 


Blister-Pack Trays 


49XC Series capacitors are available in Blister Pack trays 
containing 50 pieces each in a 5 x 10 matrix configuration. 
Blister Pack trays are stamped polystyrene with a clear plas- 
tic cover. 


Bh Se par Stu oak sue 


aia ke ey 
Round 
3; 
3/4" ‘Blister’ 
Pockets 


SIDE VIEW (Cross-Section) 


Orientation of the capacitors within the tray pockets is ran- 
dom with respect to polarity and mounting surface. This 
packaging is ideal for hand placement of the capacitors as it 
takes up very little room at the workstation. 
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Application Notes Voltage Rating 


All XTRA CHIP tantalum chip capacitors can be used at 
elevated temperatures when the working voltage is derated 
Capacitance shall be measured at or referred to 120 Hz at in accordance with the following table. 
25°C. The AC signal shall not exceed 1.0 VRMS. 


e TOLERANCE: +20%, +10% and +5% cap tolerances 
are available. 


Capacitance 


e Max capacitance change with temperature from 25°C 


Max. Cap Change —10% A +10% A + 15% A 


Dissipation Factor (DF) 


DF is determined by the same method as capacitance. 
DC Leakage Current (DCL) 


DCL shall be measured at WVDC after a 5 minute electrifi- 
cation period with a 1000 ohm current-limiting resistor in 
series. 


XTRA CHIP Electrical Limits & Case Codes 


DC Leakage (max) | Dissipation Factor | ESRimax) 


Cap. | Rated | DC Leakage (max) | Dissipation Factor 
25°C 85°C 125°C | 25°C 85°C —55°C | 100KHz 


25°C 85°C 125°C | 25°C 85°C —55°C 
BA % 125°C % 
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Application Notes 
AC Power Dissipation 


Maximum Power Dissipation in Watts 
Ambient Temperature 


Major physical factors which limit the ability of the capaci- 
tor to dissipate internally generated heat produced during AC 
circuit operation, include unit construction features as 
related to a particular capacitor design, and heat transfer 
characteristics of the materials used in the construction of 
the capacitor. Larger volumetric packages exhibiting electri- 
cal characteristics similar to those of smaller physical pack- 
ages will, under similar conditions, be capable of dissipating 
more power. Conformally coated capacitors, such as the 
XTRA CHIP series tantalum chip capacitor, exhibit more effi- 
cient heat dissipation capabilities, due to the absence of rel- 
atively thick thermally insulative coatings, as incorporated in 
“molded” tantalum chip capacitor styles. 

Maximum power dissipation levels shown represent an 
empirically determined wattage level required to cause a 10 
degree centigrade temperature increase above the stated 
temperature in “still air’ as measured on the external capaci- 
tor body, utilizing a thermo-couple or other appropriate 
measuring device. 


AC Ripple Current 


Circuit design and physical layout should provide “cool” cir- 
cuit board locations for capacitors operating at high AC cur- 
rent levels. Capacitor temperature may increase due to heat 
transfer or absorption from the ambient environment or a 
“hot” component mounted in close proximity to the capacitor. 
The result of increased AC current is increased internal heat 
generation within the capacitor body. Waveform envelope is 
also a factor in the amount of internal heat generated within 
the capacitor since non-sinusoidal waveshapes produce 
heating effects different than those of sinusoidal waveforms. 

The ripple current and voltage level impressed across the 
capacitor should not exceed the maximum power dissipation 
of the capacitor unless special provisions are made to 
increase the rate of heat dissipation from the body of the 
capacitor, such as by the use of a heat sink or providing air 
flow. Excessive power dissipation in tantalum chip capaci- 
tors may cause catastrophic failure. The Imax value of cur- 
rent must be used to determine the operating conditions. 

The maximum permissible AC (rms) current applied 
across the capacitor is related to the equivalent series 
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resistance (ESR) and the physical power dissipation capa- 
bility of the capacitor. The maximum (rms) ripple current at a 
given frequency may be determined by: 


Imax(rms) = \/Pdm/ESR 
where. . .Pdm = Maximum Power Dissipation in watts, at 
the maximum circuit operating temperature 
D.F. 
Se 27 * AC Frequency * Capacitance 
AC Frequency is in Hertz 
Capacitance is in Farads 
Dissipation Factor is in decimal form 


AC Ripple Voltage 


The maximum AC ripple voltage at the applied frequency 
must be limited to an rms value which permits only the 
recommended maximum power dissipation specified for a 
given case code. The maximum AC ripple voltage may be 
determined by: 

E-(rms) = VPdm/ESR 

where. . .Er = AC Ripple Voltage 
Z is the Impedance in ohms 
Pdm is the Maximum Power Dissipation in 
watts, at the maximum circuit operating 
temperature 
ESR is the Equivalent Series Resistance in 
ohms 


Both voltage and current levels at a given frequency must 
be maintained so as not to exceed the recommended maxi- 
mum power dissipation levels at the maximum circuit operat- 
ing temperature. The DC bias voltage applied in series with 
the AC source applied across polar style capacitors, on 
which the AC voltage is “riding,” may be ignored when con- 
sidering the heating effects of AC current on the capacitor. 
The positive peak AC voltage plus the DC voltage must not 
exceed the rated DC voltage of the capacitor. The negative 
peak AC voltage in combination with the DC voltage may not 
obtain a level which will damage the dielectric due to reverse 
voltage being applied across a polar solid electrolyte tanta- 
lum chip capacitor. 


Surge Voltage 

The surge voltage is the maximum DC voltage, including 
AC or other pulses applied for short duration. 
Reverse Voltage 


Series 49XC hybrid capacitor will withstand momentary 
voltage reversals up to 15% at 25°C, 10% at 55°C and 1% at 
125°C of the capacitor’s rated voltage. 


Polarity 


Series 49XC capacitors are polar devices. Proper polarity 
must be observed or damage to the capacitor and/or the cir- 
cuit will result. The positive end is marked with a dot or stripe. 
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Application Notes 


Marking 


The small physical size of the XTRA CHIP capacitor does 
not permit alpha-numeric marking on the body of the capaci- 
tor. Color dots on the body of the capacitor are available on 
special order, if required. Series 49XC capacitors are identi- 
fied on their package container. 


Non-Polar Operation 


When two polar capacitors of the same DC voltage rating 
are connected back-to-back in non-polar configuration, 
i.e. positive-to-positive terminals or negative-to-negative 
terminals; the “non-polar” pair may be operated without DC 
bias voltage. If DC voltage is applied, the positive peak 
AC voltage plus the DC voltage must not exceed the rated 
voltage of the capacitor in either direction. In circuits where 
voltage reversals exceeding 15% at 25°C occur, or where AC 
ripple voltages are high, XTRA CHIP capacitors should be 
mounted in a non-polar configuration. 

In these cases, if two identical XTRA CHIP capacitors are 
mounted in this fashion, the resulting capacitance will be 1/2 
the value of the original devices and the voltage will be the 
same as the rating of the original devices. 


(Common 
Cathodes) 


Non-Polar Operation 
Voltage dropped across 
anodes of capacitors in 
non-polar configuration 
(cathodes tied together) 


Surface-Mount Application 


XTRA CHIP capacitors are ideally suited for use on SMD 
circuit boards where circuit density requires the use of 
components with the highest cap/unit volume efficiency. Cur- 
rent solder reflow techniques such as IR (Infra-Red), Wave 
Soldering and Vapor Phase may be utilized with these 
capacitors. 


Soldering Profiles for Reflow 


Soldering time and temperature should be kept to the 
minimum required for a good connection. Wave soldering 
can be very suitably performed at 230-250 degrees C over a 
period of 3—5 seconds. Infrared or vapor phase techniques 
should refer to the profile shown below. This profile ensures 
that the peak reflow and dwell time range does not allow the 
internal construction to exceed 220 degrees C. A maximum 
of 150 degrees C with a 10 minute dwell is recommended for 
the preheating profile. Slight parametric shifts in perfor- 
mance of the devices may be noted immediately following 
reflow. For this reason, it is recommended that a brief period 
of stabilization occur at ambient temperature prior to any 
electrical testing. 


Recommended Reflow Time and Temperature 


TEMPERATURE (C) 


270 


UNACCEPTABLE RANGE 
260 


NACCEPTABLE 
250 CC RANGE 


240 


ACCEPTABLE RANGE 


2 
20 WITH PREHEATING 


220 
210 


200 


6 8 1 
SOLDERING TIME (SECS) 
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Series 49XC 
Recommended Pad Dimensions for Reflow Additional Physical Statistics 
Soldering 


Case Substrate Area Typical Volume 
Code sq. in. sq. cm. cu in. cu. cm. 


INCHES 0.01500 0.000750 

| (mm) 0.02000 0.001000 
0.02970 0.002079 

0.02915 0.003200 

0.04560 0.005060 


062 150 
(1.58) (3.82) 


082 155 
2.08) (3.94) 


082 
2.08) 


Recommended Pad Dimensions for Wave 
Soldering 


INCHES 


<C> (mm) 


<>->> 


—— 


Min. 

.077 .067 .080 .254 
(1.196) (1.70) (2.04) (6.44) 

.077 .067 .130 .304 
(1.96) (1.70) (3.31) (7.71) 

E 101 .067 .150 .324 
(2.55) (1.70) (3.81) (8.22) 

G .084 .087 155 .369 
(2.13) (2.21) (3.94) (9.36) 

H At .087 165 379 
(2.98) (2.21) (4.20) (9.62) 
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Applications Guidelines 
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vs Frequency 
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Description 


The 49MC is a molded chip capacitor designed specifi- 
cally for high volume surface mount applications where han- 
dling with high-speed pick and place equipment is required. 

The MOLDED CHIP construction protects the internal 
capacitor element from external contaminants and is totally 
compatible with the standard reflow soldering and cleaning 
methods encountered during SMT manufacturing. 

The 49MC series product is available in four standard 
case sizes which conform to the EIA/U.S. Manufacturer's 
Standard for Tantalum Chip Capacitors. 

The Philips MOLDED CHIP is ideally suited for use on cir- 
cuit boards where cap values between 0.1 wF and 100 wF 
are required. 

The molded construction provides total uniformity of size 
and flat surfaces required for automatic chip placement. 

The MOLDED CHIP is also available in the military estab- 
lished reliability MIL-C-55365/8 Style CWR11 for use in mili- 
tary SMT electronic circuit designs. The CWR11 style 
MOLDED CHIP is available in both Exponential Failure Rate 
Levels (M and P) and Weibull Graded Failure Rate Levels (B, 
C, and D). 

Philips utilizes the most modern manufacturing processes 
coupled with Statistical Process Control methods (SPC) and 
an integrated Manufacturing Resources Planning system 
(MRP II) to provide a very consistent and reliable product for 
either small or large volume usages. 


Tantalum SMD® (Chip) Capacitors 
Series 49MC 
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Features 


e 4 Standard Physical Case Sizes which conform to the EIA/ 
U.S. Manufacturer’s Standard ElIA-535BAAC for Tantalum 
Chip Capacitors (formerly EIA IS-28) 


e —55°C through +85°C Operation (125°C with Voltage 
Derating) 


Capacitance Range: 0.1 wF to 100 wF 
e Rated Voltages: 4 VDC to 50 VDC 


Qualification to MIL-C-55365/8 Style CWR11 Exponential 
Failure Rate Levels (M and P) and Weibull Graded Failure 
Rate Levels (B, C, and D). 


Standard Electro-Plated Tin/Lead Terminations are suited 
for most Solder Reflow applications 


e Tape & Reel Packaging per EIA Specification RS-481 


®SMD is a Service Mark of North American Philips Corporation 
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Po, Tantalum SMD® (Chip) Capacitors 
Series 49MC 


Part Number Designation 


Philips Components Series 49MC Molded Chip Capacitors 
can be completely specified using the following designation: 


FT 
Be Packaging 


Termination Finish 


Grade/Reliability Level 
Unsleeved 


+ 10% Cap Tolerance 
+ 20% Cap Tolerance 


Capacitance Tolerance K = 
M = 


DC Voltage Rating 


Case Code 


FT = Tape & Reel (EIA RS-481A) 


S = Solder Plated 

(200 2.” min. 60% Sp min). 
= Industrial Grade 
= CWR11 Weibull ‘B’ Grade 
= CWR11 Weibull ‘C’ Grade 
= CWR11 Weibull ‘D’ Grade 
= CWR11 ‘M Level 
= CWR11 ‘P’ Level 
= Requires PC Internal Spec 


Capacitance in Picofarad Code* First two digits are The MOLDED CHIP Part Number 
significant figures, —Start P/N with 49MC— 
MOLDED CHIP Series Third digit is number then obtain Capacitance Code,* Case Code and Volt- 
of zeros to follow. age Rating from the CV table below, add Tolerance, Level, 
SMD CHIP Tantalum Capacitor Termination and Packaging from lists above. 


Physical Specifications 


Dimensions—Inches 


mre eer Tab Dimensions 
(L) (B) (W2) 
Length Pad Width Min-Max 


.028 min 
.028 min 
.039 min 
.039 min 


.126 + .008 | .063 + .008 | .063+ .008 | . : : .043-.051 
2138 = .008"|7-t10'-£ 7.008 913.075 = 0087. an : .083-.091 
.236 + .012 | .1262 .012 | 098+ 012 asd : -.083-.091 
-20/7).0l2 519. 109%4.012 41 dt 012 : : .091-.098 


Dimensions—mm 


(H2) 


Tab Dimensions 


(B) (W2) 
Pad Width Min-Max 


(H2) 
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Series 49MC 


Tantalum SMD? (Chip) Capacitors 2 


49MC Capacitance—Voltage—Case Code Table 


Select standard Capacitance/Voltage ratings and corre- 
sponding standard Molded Chip case codes from this table. 


j Picofarad 
_ CAP pF Code 


0 VUVNNNW WWYrrry 
UUNUTN NNWWWY 


= 
= 
as 
_ 
a 
A 
A 
ras 
B 
B 
Cc 
Cc 
au 
D 
D 


ee re BO el el ela de 
OF 2? SO a) a A ed 
DONO sO WM | > eT Pid el 


90010000 Jerlll Jididd 


Arrow indicates that next higher voltage is the standard rating available. Units will be marked with the highest voltage available for that case 
and capacitance rating. Devices rated at 6.3 volts will be marked 6 volts. 


Case Outline Drawing Capacitance Change With Temperature from 
25°C readings (maximum change): 

at —55°C —10% A 

at +85°C +10% A 

at 125°C +12% A 


Dissipation Factor (DF) 


DF is determined by the same method as capacitance. 


DC Leakage Current (DCL) 


End View Side View 


cation period with a 1000 ohm current-limiting resistor 
series. 
Application Notes 


Capacitance—Dissipation Factor 


Capacitance shall be measured at or referred to 120 Hz at 
25°C. Maximum DC bias is 2.2 V. AC signal shall not exceed 
1.0 VRMS. 

Tolerance Available in 20%, and 10% cap 
tolerances. 
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DCL shall be measured at WVDC after a 5 minute electrifi- 


in 
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2 Tantalum SMD® (Chip) Capacitors 


Series 49MC 
Voltage Rating Surge Voltage 
All MOLDED CHIPS can be used at elevated temperatures The surge voltage is the maximum DC voltage, including 
when the working voltage is derated in accordance with the AC or other pulses applied for short duration. 


following table: 
Reverse Voltage 


Rated WVDC | Derated (DC) | Surge Voltage (DC) Series 49MC MOLDED CHIP capacitors will withstand 

— 55°C to 85°C 125°C 85°C 125°C ; 
momentary voltage reversals up to 15% of their rated 

voltages at 25°C, 10% at 55°C, 5% at 85°C and 1% at 125°C. 


25°C 85°C 125°C 


“25°C. 85°C > 125°C | 4 
pA pA 


pA 


0000 


AMAAMDAOA 
ODU0NNW>Y 


6 
6 
6 
6 
6 
6 
6 
8 
6 
6 
6 
6 
6 
6 
6 4 A 
6 4 A 
8 4 A 
4 A 
6 4 B 
6 4 B 
6 4 B 
6 6 Cc 
6 6 Cc 
6 6 Cc 
6 6 D 
6 6 D 
4 6 D 
6 
6 
6 
6 
6 
6 
6 
4 
4 
6 
6 
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MAODODAADAAAARL 
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AC Power Dissipation 


| Maximum Power Dissipation in Watts 
Ambient Temperature fo 


Major physical factors which limit the ability of the capaci- 
tor to dissipate internally generated heat produced during AC 
circuit operation, include unit construction features as 
related to a particular capacitor design, and heat transfer 
characteristics of the materials used in the construction of 
the capacitor. Larger volumetric packages exhibiting electri- 
cal characteristics similar to those of smaller physical pack- 
ages will, under similar conditions, be capable of dissipating 
more power. 

Maximum power dissipation levels shown represent an 
empirically determined wattage level required to cause a 10 
degree centigrade temperature increase above the stated 
temperature in “still air’ as measured on the external capaci- 
tor body, utilizing a thermo-couple or other appropriate mea- 
suring device. 


AC Ripple Current 


Circuit design and physical layout should provide “coo!” cir- 
cuit board locations for capacitors operating at high AC cur- 
rent levels. Capacitor temperature may increase due to heat 
transfer/absorption from the ambient environment or a “hot” 
component mounted in close proximity to the capacitor. The 
result of increased AC current is increased internal heat gen- 
eration within the capacitor body. Waveform envelope is also 
a factor in the amount of internal heat generated within the 
capacitor since non-sinusoidal waveshapes produce heating 
effects different from those of sinusoidal waveforms. 

The ripple current and voltage level impressed across the 
capacitor should not exceed the maximum power dissipation 
of the capacitor unless special provisions are made to 
increase the rate of heat dissipation from the body of the 
capacitor, such as by the use of a heat sink or providing air 
flow. Excessive power dissipation in tantalum chip capaci- 
tors may cause catastrophic failure. The Ina, value of cur- 
rent must be used to determine the operating conditions. 

The maximum permissible AC (rms) current applied 
across the capacitor is related to the equivalent series resis- 
tance (ESR) and the physical power dissipation capability of 
the capacitor. The maximum (rms) ripple current at a given 
frequency may be determined by: 


Imax(rms) = V Pdm/ESR 


Tantalum SMD® (Chip) Capacitors P, 
Series 49MC 


where. . . Pdm = Maximum Power Dissipation in watts, at 
the maximum circuit operating temperature 
1 ri 
Son 27* AC Frequency* Capacitance 
AC Frequency in Hertz 
Capacitance is in Farads 
Dissipation Factor is in decimal form 


AC Ripple Voltage 


The maximum AC ripple voltage at the applied frequency 
must be limited to an rms value which permits only the 
recommended maximum power dissipation specified for a 
given case code. 

The maximum AC ripple voltage may be determined by: 


E, (rms) = Z\/Pdm/ESR 
where. . . E- = AC Ripple Voltage 
Z is the Impedance in ohms 
Pdm is the Maximum Power Dissipation in watts, 
at the maximum circuit operating temperature 
ESR is the Equivalent Series Resistance in ohms 


Both voltage and current levels at a given frequency must 
be maintained so as not to exceed the recommended maxi- 
mum power dissipation levels at the maximum circuit operat- 
ing temperature. The DC bias voltage applied in series with 
the AC source applied across polar style capacitors, on 
which the AC voltage is “riding,” may be ignored when con- 
sidering the heating effects of AC current on the capacitor. 
The positive peak AC voltage plus the DC voltage must not 
exceed the rated DC voltage of the capacitor. The negative 
peak AC voltage in combination with the DC voltage may not 
obtain a level which will damage the dielectric due to reverse 
voltage being applied across a polar solid electrolyte tanta- 
lum chip capacitor. 


Non-Polar Operation 


When two polar capacitors of the same DC voltage rating 
are connected back-to-back in non-polar configuration, i.e. 
positive-to-positive terminals or negative-to-negative termi- 
nals; the “non-polar” pair may be operated without DC bias 
voltage. If DC voltage is applied, the positive peak AC 
voltage plus the DC voltage must not exceed the rated 
voltage of the capacitor in either direction. 


Markings 


The small physical size of the MOLDED CHIP dictates a 
minimum amount of alpha-numeric marking on the body of 
the capacitor. The capacitance in picofarad code and the 
Rated Working Voltage (DC) will be marked on the B, C, and 
D case size units. The A case size units may have the capac- 
itance only, marked in picofarad code. All case sizes will 
have positive polarity indicated at the anode termination. 
Capacitance may be marked in uF at the manufacturer's 
option. Newer devices now marked with manufacturing date 
code. 
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P, Tantalum SMD® (Chip) Capacitors 
Series 49MC 


Flammability 


49MC encapsulant materials meet UL94 VO flammability 
Classification. 


Polarity 
(Philips Components Unit Identifier) 
(Positive Termination Indicator) 


Series 49MC capacitors are polar devices. Proper polarity 
must be observed or damage to the capacitor and/or the cir- 
cuit will result. Polarity is marked with the letter “P” on the 
positive end and will also serve as the Philips Components 
identifier. 


Marking Examples by Case Size 


Polarity indicated by either 
ana Mag Of oP 


t>q F 
A case size 


B case size 
C case size 
D case size 


(0.22 »F) + 


(2:2) ree 
35 V) 


Packaging 
Tape & Reel 


49MC Series capacitors are shipped in Tape & Reel pack- 
aging to facilitate the use of automatic placement equip- 
ment. Tape & Reel is per EIA (Electronic Industries 
Association) specification RS 481. Capacitor orientation 
within the tape pockets is negative terminal toward sprocket 
holes and mounting side down. 8 and 12 mm tape widths are 
used according to case size. 


Fis: 
i | 
dis 


Tape & Reel Specifications 


Quantity | Quantity 


(P) 
Unit Pitch per full per full 


13” Reel 


Soldering Profiles for Reflow 


Soldering time and temperature should be kept to the 
minimum required for a good connection. Wave soldering 
can be very suitably performed at 230-250 degrees C over a 
period of 3—5 seconds. Infrared or vapor phase techniques 
should refer to the profile shown below. This profile ensures 
that the peak reflow and dwell time range does not allow the 
internal construction to exceed 220 degrees C. A maximum 
of 150 degrees C with a 10 minute dwell is recommended for 
the preheating profile. Slight parametric shifts in perfor- 
mance of the devices may be noted immediately following 
reflow. For this reason, it is recommended that a brief period 
of stabilization occur at ambient temperature prior to any 
electrical testing. 


Recommended Reflow Time and Temperature 


TEMPERATURE (C) 


UNACCEPTABLE RANGE 


UNACCEPTABLE RANGE 


UNACCEPTABLE RANGE 


ACCEPTABLE RANGE 
WITH PREHEATING 


6 8 
SOLDERING TIME (SECS) 


Solderability Inspection Criteria 


Magnification: 10X 

Both termination end faces, excluding the areas of the termi- 
nations egressing from the package, shall be covered with a 
smooth and bright solder coating with no more than a small 
amount of scattered imperfections, such as pinholes or un- 
wetted or de-wetted areas. The imperfections shall not be 
concentrated in one area. 


Termination edges are not solderable surfaces. 
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Tantalum SMD® (Chip) Capacitors 2 


Recommended Pad Dimensions for Reflow 
Soldering 


INCHES 
(mm) 


CWR11 Established Reliability 


Series 49MC MOLDED CHIP capacitors are qualified to 
both Exponential Failure Rate Level (M and P) and Weibull 
Graded Failure Rate Levels (B, C, and D) under specification 
MIL-C-55365/8, Style CWR11. 

Philips Components provides the CWR11 MOLDED CHIP 
in only the “H” style termination, Solder plated (100 My min.) 
alloy 752. 


Style CWR11 Established Reliability 
Military Style Tantalum Chip Capacitors 


Series 49MC 


Recommended Pad Dimensions for Wave 
Soldering 


.065 .053 .223 
(1.65) (1.35) (5.65) 
.065 .235 

(1.65) (5.95) 

.087 124 337 
(2.20) (3.15) (8.55) 
.087 .176 .389 
(2.20) (4.45) (9.85) 


The military part numbering system and electrical param- 
eter limits for Dissipation Factor and DC Leakage are cov- 
ered on the following pages. Test information from the mili- 
tary specification follows that, but it is recommended that 
you obtain the specification and its attendant documents for 
further clarification of tests and procedures. 


MIL-C-55365/8 - 
Military Part Numbering System Example 


NOTE: Military Part number does not designate case code 


be Failure Rate in percent per 1,000 hours—M = 1%, P = 0.1% B = 0.1% C = 0.01% D = 0.0% 
| Lest Tolerance J = 5%, K = 10%, M = 20% 
Capacitance, Nominal, in Picofarad Code—First two digits are significant figures, 


third digit is number of zeros to follow. 


Termination Finish—H = Solder Plated Alloy 752 


Rated Voltage AT 85°C— D = 6 


Style CWR11 Tantalum Chip Capacitor. 


H=15 K=25 N=50 
F=10 J=20 M=35 
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CWR11 Electrical Limits & paby, Case Codes 


Cap. | Rated| DC isakege (max) Dissipation Factor (rie) ESR (max) Chas 


lore o> o>) 
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4 
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MIL-C-55365/8—Test and Conditions 
(Excerpts from the Military Specification) : 


Capacitance 


Capacitors shall be tested in accordance with MIL-STD- 
202, method 305. The following details shall apply: 


(a) Test frequency: 120 +5 Hertz. 

(b) Limit of accuracy: Measurement accuracy shall be 
within +2 percent of the reading. 

(c) Magnitude of polarizing voltage—Maximum DC bias 
shall be 2.2 volts for all AC measurements. The mag- 
nitude of the AC voltage shall be limited to 1.0 volts 
RMS. 


Dissipation Factor 


The dissipation factor of each capacitor shall be mea- 
sured at a frequency of 120 +5 Hertz (Hz) by means of a 
polarized capacitance bridge. The bridge shall provide a dial 
reading accuracy of 0.1% dissipation factor and a measuring 
accuracy of + (2 percent of the measured dissipation factor 
plus 0.1%). 


D.C. Leakage 


D.C. leakage shall be measured using the DC rated volt- 
age at +2 percent at the applicable test temperature after a 
maximum electrification period of 5 minutes. A 1,000-ohm 
resistor shall be placed in series with the capacitor to limit 
the charging current. A steady source of power, such as a 
regulated power supply, shall be used. Measurement accu- 
racy shall be within +2 percent or 0.02 microamps (,.a), 
whichever is greater. 
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Cap. Rated pe Leakage (max) Dissipation Factor (max) lesr (r 
| 25°C 85°C 125°C | 25°C 85°C —55°C | | 
Hee apt Mog eg 
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11 11.0 13.2 


Equivalent Series Resistance (ESR) 


The ESR at the applicable temperature shall be measured 
directly or determined from measurements obtained from a 
bridge. The following details shall apply: 


a) Test temperature and tolerance: 25°C +5°C 

b) Test frequency: 100 kHz + 5kHz 

c) Limit of accuracy: Within + 5.0 percent of the reading 

d) Magnitude of polarizing voltage: Unless otherwise 
specified, the maximum dc bias shall be 2.2 volts for all 
measurements. The magnitude of the ac voltage shall 
be limited to 0.5 volt rms maximum. 


( 
( 
( 
( 


- Thermal Shock 


Capacitors shall be tested in accordance with MIL-STD- 
202, method 107. The following details and exceptions shall 


apply: 


(1) Mounting of specimens: Chip capacitors shall be 
mounted on suitable substrate. The substrate mate- 
rial shall be such that it shall not be cause of, nor con- 
tribute to, failure of any test for which it may be used. 
The capacitors shall be mounted on the substrate as 
follows: 


(a) A substrate shall be prepared with metalized 
surface land areas of proper spacing to permit 
mounting of chips by soldering the terminations 
of the chips to the “test card” land areas. 

(b) Solder paste, type “R” or “RMA” in accordance 
with QQ-S-571, shall be applied to terminals or 
substrates as applicable. 
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(c) The chip shall then be placed across the metal- 
ized land areas of the substrate so as to make 
contact between chip and substrate land areas. 
The substrate shall then be placed in or on a 
suitable heat transfer unit at a temperature 
of 135°C + 15°C for 1.0 + 0.1 minute. The sub- 
strate shall then be placed upon or enter the 
245°C + 5°C hot-plate or tunnel oven. The sub- 
strate shall remain on the hot-plate or tunnel oven 
at 245°C + 5°C until the solder paste melts and 
reflows forming a homogeneous solder bond to 
the metalized substrate. 

(e) All excess flux or solder shall be removed. 


(d 


— 


(2) Test condition letter: B 

(3) Measurements after thermal shock: DC leakage— 
meet original requirement; Capacitance—shall 
change no more than 5% from initial measurement; 
Dissipation Factor—meet original requirement; ESR- 
meet original requirement. 

(4) Visual requirements: There shall be no evidence of 
harmful corrosion or mechanical damage or oblitera- 
tion of marking. 


Vibration, High Frequency 


Capacitors shall be tested in accordance with MIL-STD- 
202, method 204. The following details and exceptions shall 
apply: 

(a) Mounting of specimens—Capacitors shall be 
mounted on a substrate as specified under thermal 
shock. 


(b) Electrical-load conditions—During the test, the 
specified DC rated voltage shall be applied to the 
capacitors. 

(c) Test condition letter—D (20 G’s). 


(d) Duration and direction of motion—4 hours in each of 
two mutually perpendicular directions (total of 8 
hours), one parallel and the other perpendicular to 
the axis. 
Measurements during vibration—During the last 
cycle, an electrical measurement shall be made to 
determine intermittent operation or open or short cir- 
cuiting. Observations shall also be made to deter- 
mine intermittent contact or arcing or open or short 
circuiting. Detecting equipment shall be sufficiently 
sensitive to detect any interruption with a duration of 
0.5 ms or greater. 
(f) Measurements after vibration—Not applicable. 
(g) Examination after test—Capacitors shall be visually 
examined for evidence of mechanical damage. 


(e 


~_— 


— 


Resistance to Soldering Heat 


Capacitors shall be tested in accordance with MIL-STD- 
202, method 210. The following details and exceptions shall 


apply: 


Tantalum SMD® (Chip) Capacitors P, 
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(a) Mounting of speciments—Chip Capacitors shall 
be mounted on a substrate as specified in Thermal 
Shock except the post pre-heat hot-plate tempera- 
ture shall be 260°C + 5°C for a duration of 5 sec- 
onds + 0.5 second. 

(b) Test condition letter—C 

(c) Post test conditioning: The capacitors shall be 
inserted in a vapor degreasing apparatus containing 
boiling 1-1-1 trichloroethane for 1.5 minutes +0.5, 
—0O minute. The parts shall then be cleaned with iso- 
propyl alcohol. 

(d) Measurements after test: Following a minimum 3 
hour cooling period; DC leakage-meet original re- 
quirement; Capacitance-shall change not more than 
+5 percent from initial measurement; Dissipation 
Factor-meet original requirement. 

(e) Examination after test—Capacitors shall be visually 
examined for evidence of mechanical damage. 


Moisture Resistance 


Capacitors shall be tested in accordance with MIL-STD- 


202, method 106. The following details and exceptions shall 
apply: 


(a) Mounting of specimens—Capacitors shall be 
mounted as specified in Thermal Shock. 

(b) Initial measurements—Capacitance as_ specified 
above. 

(c) Number of cycles—20 continuous cycles except that 
steps 7a and 7b shall be omitted. 

(d) Loading voltage—Not applicable. 

(e) Final measurements—After removal from chamber, 
capacitors shall be dried for 1 hour at room tempera- 
ture and, within the next hour, DC leakage, Capaci- 
tance, Dissipation Factor and ESR shall be measured 
as specified above. 

(f) Examination after test—Capacitors shall be visually 
examined for evidence of corrosion and mechanical 
damage. 


When tested as specified, capacitors shall meet the 


following requirements: 


(a) DC Leakage—Shall not exceed 200% of the require- 
ment specified. 

(b) Capacitance—Shall not change more than +15% 
from the initial measured value. 

(c) Dissipation Factor—Shall not exceed 150% of the 
requirement specified. 

(d) ESR—Shall meet applicable value specified. 

(e) Visual examination—There shall be no evidence of 
harmful corrosion, mechanical damage or obliteration 
of marking. 
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Stability at Low and High Temperature 


Capacitors shall be dried at 125°C for 30 (+4, —0) min- 
utes prior to start of test. The capacitors shall be brought to 
thermal stability at each test temperature. Thermal stability 
will have been reached when no further change in capaci- 
tance is observed between two successive measurements 
taken at 15, +2 —O minute, intervals. Capacitors will meet 
the following requirements as applicable: 


Step 1 (25°C Initial measurements): 

DC Leakage—Shall not exceed the applicable value 
specified. 

Capacitance—Shall be within tolerance of the nominal 
value. 

Dissipation factor—Shall not exceed the requirement 
specified. 

ESR—Shall meet applicable value specified. 


Step 2 (— 55°C): 

Capacitance—Shall be within + 10% of initial 25°C 
measurement. 

Dissipation Factor—Shall not exceed the requirement 
specified. 


Step 3 (25°C): 

DC Leakage—Shall not exceed the applicable value 
specified. 

Capacitance—Shall be within 5% of initial 25°C 
measurement. 

Dissipation Factor—Shall not exceed the requirement 
specified. 


Step 4 (85°C): 

DC Leakage—Shall not exceed the applicable value 
specified. 

Capacitance—Shall be within 10% of initial 25°C 
measurement. 

Dissipation Factor—Shall not exceed the requirement 
specified. 


Step 5 (125°C): 

DC Leakage—Shall not exceed the applicable value 
specified. 

Capacitance—Shall be within + 12% of initial 25°C 
measurement. 

Dissipation Factor—Shall not exceed the requirement 
specified. 


Step 6 (25°C): 

DC Leakage—Shall not exceed the applicable value 
specified. 

Capacitance—Shall be within 5% of initial 25°C 
measurement. 

Dissipation Factor—Shall not exceed the requirement 
specified. 

ESR—Shall meet applicable value specified. 


Surge Voltage 


Capacitors shall be subjected to 1,000 cycles of the ap- 
plicable surge voltage. The ambient temperature dur- 
ing cycling shall be 85°C. Each cycle shall consist of a 
30-second surge voltage application followed by a 30- 
second discharge period. Voltage application shall be made 
through a resistor of 33 ohms. The tolerance of the resistor 
shall be +5 percent. Each surge voltage cycle shall be 
performed in such a manner that the capacitor is shorted 
terminal-to-terminal through a copper bar, or an equivalent 
low resistance at the end of the 30-second application. An 
alternative method of shorting the capacitors is discharge 
through the same resistance that is utilized for charging. 
After the final cycle, the capacitor shall be stabilized at the 
inspection conditions, and the DC leakage, Capacitance, 
and ESR shall be measured. When tested as specified, 
capacitors shall meet the following requirements: 


DC Leakage—Shall not exceed the requirement specified. 

Capacitance—Shall change not more than + 5% from ini- 
tial value. 

Dissipation Factor—Shall not exceed the requirement 
specified. 

ESR—Shall meet applicable value specified. 


Life Test 


A. Capacitors shall be tested in accordance with MIL-STD- 
202, method 108. The following details and exceptions 
shall apply: 

(a) Method of mounting—as detailed under thermal 
shock. 
(b) Test conditions 
(1) Proof Life 
2,000 hours 
125.6 
Derated voltage applied 
(2) Failure Rate Life 
10,000 hours 
85°C 
Rated voltage applied 


B. Operating conditions—DC rated voltage 85°C or derated 
voltage at 125°C, as applicable, shall be applied 
gradually (not to exceed 5 minutes) either by a slow build 
up of the voltage or through a resistor which shall be 
shorted out within 5 minutes. Voltage shall be applied 
continuously except during measurement period. The 
impedance of the voltage source, as seen from the 
terminals of each capacitor, shall not exceed three ohms. 
Storage batteries or an electronic power supply capable 
of supplying at least one ampere when a capacitor is 
shorted shall be used. 
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C. Measurements during exposure—DC leakage, at the 
applicable high test temperature and voltage, shall be 
measured at the following intervals: 0 hours, 240 hours, 
1000 hours, 2000 hours, 4000 hours*, 6000 hours*, 8000 
hours*, 10,000 hours”*. 

*Failure rate (85°C) life only. 

D. Measurements after exposure—Capacitors shall be 
returned to 25°C and visually examined for evidence of 
harmful corrosion or mechanical damage. DC leakage, 
Capacitance and Dissipation Factor will then be mea- 
sured as specified. 


Following testing there shall be no evidence of harmful 
corrosion or mechanical damage and the capacitors will 
meet the following electrical requirements: 

2,000 hours: 

at 25°C 1 DCL— initial requirement. 

ACap— + 5% of initially measured value. 
DF—initial requirement. 
ESR— initial requirement. 
at 85°C 1+ DCL— initial requirement. 
at 125°C DCL— initial requirement. 
10,000 hours: 
at 25°C DCL—200% of initial requirement. 
ACap—within + 10% of initial measurement. 
DF—initial requirement. 

at 85°C 1+DCL—200% of initial requirement. 

at 125°C DCL—200% of initial requirement. 


Marking 


In accordance with MIL-C-55365, capacitors shall be 
marked as follows: 


J J = JAN marked in polarity ( + ) stripe 
105 capacitance in picofarad code 
35P rated voltage, manufacturer's trademark 


Solderability 


Capacitors shall be tested in accordance with MIL-STD- 
202, method 208. Mounting surfaces shall be dipped to 
cover the normal mounting surfaces. After the test the sol- 
derable surfaces shall be at least 95% covered with a 
smooth solder coating and shall exhibit no demetallization or 
leaching of the terminal ends. The remaining 5% may con- 
tain only small pin holes or rough spots, these shall not be 
concentrated in one area. 

Solderable surfaces include the mounting surface and 
half-way up the vertical face of the termination. Termination 
edges are not considered solderable. 


Tantalum SMD¢® (Chip) Capacitors Po, 
Series 49MC 


Typical Characteristics 


Capacitance Change with Frequency 
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Typical Characteristics 


ESR vs Frequency 
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Description 


The 49EC EXTENDED RANGE Series surface mounted 
solid tantalum chip capacitor provides some of the highest 
Capacitance densities, the smallest physical package size 
available for a specific capacitance-voltage rating, of any 
surface mountable tantalum chip series available. This con- 
formally coated tantalum chip series has been designed 
specifically for hybrid circuit applications requiring the ulti- 
mate in micro-miniaturization and operating reliability. The 
49EC product is an extension of the BLUE CHIP capacitor 
series, which is the world standard for high-reliability tanta- 
lum chip capacitors. 

The 49EC series is provided in eight case sizes which are 
“pad compatible” and identical to the physical case sizes 
defined in the military Established Reliability Tantalum 
Capacitor Specification MIL-C-55365/4, for CWRO6 style 
capacitors. The product is available with gold plated or hot 
solder-dipped (60/40) terminations. 

This Extended Range capacitor series provides on the 
order of two to three times the capacitance-voltage rating, 
in the same case size as specified for 49BC series capaci- 
tors. This permits “down-sizing” by up to two case sizes for 
a specific 49BC capacitance-voltage rating, while maintain- 
ing the electrical performance requirements for standard 
49BC devices. “Down-sizing” not only provides a significant 
improvement in volumetric efficiency, but can reduce unit 
height by up to 0.040 inches, allowing for a height reduction 
in hermetically-sealed hybrid circuits. 

Philips Components manufactures the 49EC product 
utilizing advanced Statistical Process Controls under a 
company-wide quality improvement program. State-of-the- 
art manufacturing processes provide uniform performance 
characteristics. 
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EXTENDED RANGE 
Tantalum SMD® (Chip) 
Capacitors, Series 49EC 


The 49EC EXTENDED RANGE series is available as 
industrial grade product or may be processed to customer 
specified conditioning and/or screening requirements. 
Philips Components technical and engineering staff is avail- 
able to our customers who require assistance in specifying a 
capacitor for their application. 


Features 


e —55°C through +85°C Operation (125°C with 
Voltage Derating) 


Capacitance Range: 0.47 uF to 220 uF 
Rated Voltages: 4 VDC to 35 VDC 


Eight Standard Case Sizes-Pad Compatible with 
MIL-C-55365/4 CWRO6 


High Volumetric Efficiency (Up to 200,000 CV per 
cubic inch) 


Low Profile-Conformally Coated Construction 


100% Low Impedance Power Burn-in at 85°C 


Low ESR in High Frequency Applications 


Packaging in 50-unit ‘Blister-Pack’ trays or 8 or 12 mm 
Tape & Reel 
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Part Number Designation 


Philips Components Series 49EC EXTENDED RANGE 
Capacitors can be completely specified using the following 


designation: 
0 A G FB 
Weis Packaging FB = ‘Blister-Pack’ 50 unit Trays 
FT = Tape & Reel (EIA RS-481A) 
Termination Finish G = Gold Plated 


D = Solder Dipped 


Grade A = Industrial Grade 
X = Requires M/C Internal Spec 


Unsleeved 


Capacitance Tolerance 


DC Voltage Rating 
Case Code 


Capacitance in Picofarad Code* First two digits are The EXTENDED RANGE Part Number 
significant figures, —Start P/N with 49EC— 
EXTENDED RANGE Series Third digit is number | then obtain Capacitance Code,* Case Code and Volt- 
of zeros to follow. age Rating from the CV table below, add Tolerance, Level, 
Leadless Tantalum Capacitor Termination and Packaging from lists above. 


49EC Capacitance—Voltage—Case Code Table 


Select standard Capacitance/Voltage ratings and corre- 
sponding standard EXTENDED RANGE case codes from 
this table. 
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®SMD is a Service Mark of North American Philips Corporation 
®BLUE CHIP is a Registered Trade Mark. The BLUE CHIP is patented under US Patent 
No. 3,855,505 
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Physical Specifications 


Dimensions—inches 


(ty | (§) 
Length Spacing 
+0.015 | +0.015 | Typical 


Packaging 
Blister-Pack Trays 


49EC Series capacitors are shipped in ‘Blister-Pack’ trays 
containing 50 pieces each in a 5 x 10 matrix configuration. 
The ‘Blister-Pack’ provides a separate pocket for each unit to 
prevent damage to the capacitors during shipping, handling 
and storage. 


37 ” lie 
8 
Boe Round ! 
‘Blister’ 
Pockets 
! 
Sy by! 
nt TOP VIEW 
4 
High p~eEeESES—E——a 


SIDE VIEW (Cross-Section) 


Orientation of the capacitors within the tray pockets is ran- 
dom with respect to polarity and mounting surface. This 
packaging is ideal for hand placement of the capacitors as it 
takes up very little room at the work station. It is recom- 
mended that operators remove and handle these capacitors 
using a blunt, coated tweezer to prevent damage to the Blue 
Seal coating. 
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Case Outline Drawing 


Negative Positive 


Top View 


Notes: 


1. For polarity identification, when chip is in mounting 
position, bare metal clip and weld stub are positive. The 
top surface of the negative terminal is blue. 

2. Metric Equivalents are for general information purposes 
only and are based on 1” = 25.4 mm. 

3. Anode Riser (Weld Stub) may extend case size. Length 
dimension by 0.015” (.38 mm) max. 

4. Dimensions given are for gold-plated terminations. For 
solder-dipped terminations, add + 0.015” (.38 mm) to 
dimension tolerances. 

5. Spacing dimension is average distance between chip 
mounting terminations and therefore maximum distance 
between mounting pads on substrate. 


Tape & Reel 


EXTENDED RANGE Series capacitors are available in 
Tape & Reel packaging to facilitate the use of automatic 
placement equipment. Tape & Reel is per EIA (Electronic 
Industries Association) specification RS-481. Capacitor ori- 
entation within the tape pockets is negative terminal toward 
sprocket holes and mounting side down. Quantities less than 
minimum reel will be shipped in Blister-Pack trays. 


 ©@) Quantity | Minimum 
Unit Pitch | per Full | Quantity 
per Reel 


Ctr/Ctr 7” Reel 
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Application Notes 


Capacitance 


Capacitance shall be measured at 120 Hz at 25°C. Maxi- 
mum DC bias is 2.2 V. The AC signal shall not exceed 
1.0 VRMS. 


Tolerance: +20%, +10% and +5% cap tolerances are 
available. 


Capacitance Change with Temperature from 25°C (max): 


Dissipation Factor 


The dissipation factor shall be measured at a frequency of 
120 Hz by means of a polarized capacitance bridge. 


DC Leakage Current (DCL) 


DCL shall be measured at WVDC after a maximum electri- 
fication period of 5 minutes with a 1000 ohm current-limiting 
resistor in series. ; 
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Voltage Rating 


All EXTENDED RANGE chips can be used at elevated 
temperatures when the working voltage is derated in accor- 
dance with the following table. 


Surge Voltage 


The surge voltage is the maximum DC voltage, including 
AC or other pulses applied for a short duration. 
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Application Notes 


AC Power Dissipation 
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Major physical factors which limit the ability of the capaci- 
tor to dissipate internally generated heat produced during AC 
circuit operation, include unit construction features as 
related to a particular capacitor design, and heat transfer 
characteristics of the materials used in the construction of 
the capacitor. Larger volumetric packages exhibiting electri- 
cal characteristics similar to those of smaller physical pack- 
ages will, under similar conditions, be capable of dissipating 
more power. Conformally coated capacitors, such as the 
EXTENDED RANGE series, exhibit more efficient heat dissi- 
pation capabilities, due to the absence of relatively thick 
thermally insulative coatings, as incorporated in “molded” 
tantalum chip capacitor styles. 

Maximum power dissipation levels shown represent an 
empirically determined wattage level required to cause a 10 
degree centigrade temperature increase above the stated 
temperature in “still air’ as measured on the external capaci- 
tor body, utilizing a thermo-couple or other appropriate mea- 
suring device. 


AC Ripple Current 


Circuit design and physical layout should provide “cool” 
circuit board locations for capacitors operating at high AC 
current levels. Capacitor temperature may increase due to 
heat transfer or absorption from the ambient environment or 
a “hot” component mounted in close proximity to the capaci- 
tor. The result of increased AC current is increased internal 
heat generation within the capacitor body. Waveform envel- 
ope is also a factor in the amount of internal heat generated 
within the capacitor since non-sinusoidal waveshapes 
produce heating effects different than those of sinusoidal 
waveforms. 

The ripple current and voltage level impressed across the 
capacitor should not exceed the maximum power dissipation 
of the capacitor unless special provisions are made to 
increase the rate of heat dissipation from the body of the 
capacitor, such as by the use of a heat sink or providing air 
flow. Excessive power dissipation in tantalum chip capaci- 
tors may cause catastrophic failure. The Imax value of cur- 
rent must be used to determine the operating conditions. 
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The maximum permissible AC (rms) current applied 
across the capacitor is related to the equivalent series resis- 
tance (ESR) and the physical power dissipation capability of 
the capacitor. The maximum (rms) ripple current at a given 
frequency may be determined by: 


Imax (rms) = VPdm/ESR 
where. . .Pdm = Maximum Power Dissipation in watts, at 
the maximum circuit operating temperature 
D.F. 
Oe 27 * AC Frequency * Capacitance 
AC Frequency is in Hertz 
Capacitance is in Farads 
Dissipation Factor is in decimal form 


AC Ripple Voltage 


The maximum AC ripple voltage at the applied frequency 
must be limited to an rms value which permits only the rec- 
ommended maximum power dissipation specified for a given 
case code. The maximum AC ripple voltage may be deter- 
mined by: 


Er (rms) = Z\/Pdm/ESR 
where. . .Er = AC Ripple Voltage Z is the Impedance in 
ohms Pdm is the Maximum Power Dissipation in 
watts, at the maximum circuit operating 
temperature 
ESR is the Equivalent Series Resistance in ohms 


Both voltage and current levels at a given frequency must 
be maintained so as not to exceed the recommended maxi- 
mum power dissipation levels at the maximum circuit operat- 
ing temperature. The DC bias voltage applied in series with 
the AC source applied across polar style capacitors, on 
which the AC voltage is “riding”, may be ignored when con- 
sidering the heating effects of AC current on the capacitor. 
The positive peak AC voltage plus the DC voltage must not 
exceed the rated DC voltage of the capacitor. The negative 
peak AC voltage in combination with the DC voltage may not 
obtain a level which will damage the dielectric due to reverse 
voltage being applied across a polar solid electrolyte tanta- 
lum chip capacitor. 


Reverse Voltage 


Series 49EC hybrid capacitor will withstand momentary 
voltage reversals up to 15% at 25°C, 10% at 55°C and 1% at 
125°C of the capacitor’s rated voltage. 


Polarity 


Series 49EC capacitors are polar devices intended for 
applications involving D.C. circuits. Proper polarity must 
be observed or damage to the capacitor and/or the circuit 
will result. Polarity is indicated, when looking at the non- 
mounting (top) surface, by the bare metal terminal on the 
positive end. 
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Voltage Derating-Reliability 


At normal operating temperatures, 49 EC capacitors can 
be operated at less than rated voltage with a proportionate 
increase in reliability and no degradation of capacitor electri- 
cal parameters. 


Non-Polar Configuration 


In circuits where voltage reversals exceeding 15% at 25°C 
occur, or where AC ripple voltages are high, 49EC capacitors 
should be mounted in pairs in a cathode to cathode arrange- 
ment to effect non-polar operation. 


(Common 
(Anode) Cathodes) (anode) 


Non-Polar Operation 


Voltage dropped across 
anodes of capacitors in 
non-polar configuration 
(cathodes tied together) 


In these cases, if two identical capacitors are mounted 
back to back, the resulting capacitance will be 1/2 the value 
of the original devices and the voltage rating will be the same 
as the rating of the original devices. The positive peak AC 
voltage plus the DC voltage must not exceed the rated 
voltage of the capacitor in either direction. 


Handling 


Manual: The use of vacuum pencils or plastic tipped 
tweezers is recommended. Specify ‘Blister-Pack’ packaging. 


Automatic: Because 49EC capacitors are physically rug- 
ged, they can be automatically dispensed by vibration type 
feed bowls (specify ‘Blister-Pack’ packaging) or by automatic 
tape fed placement equipment (specify Tape & Reel packag- 
ing). Other types of packaging (as specified by customer) will 
be considered. 


Mounting Materials 


Most hybrid circuits use various materials in the substrate 
and pads which have differing coefficients of expansion. 
Therefore, Philips Components has designed its 49EC to be 
compatible with solder, epoxy and thermal compression 
bonding based upon the type termination specified. The “U” 
shaped termination and method of attachment isolates the 
capacitor from the substrate, making the 49EC totally com- 
patible with all substrate materials, regardless of thermal 
mismatch. 

Both conductive adhesives and solder pastes or creams 
lend themselves to production techniques because they can 
be accurately and rapidly screened onto the pads using 
masks. They also have a pre-cure tackiness permitting chip 
placement prior to curing. 


Conductive adhesives have the advantage of lower tem- 
perature cure mechanisms than those required for solder 
attachment. They do not require post attachment cleaning 
and defluxing cycles. Conductivity and joint strength will 
vary widely depending on the adhesive formulation and cur- 
ing profile. 

Soft metal solder attachment allows the widest latitude 
of conditions while still providing satisfactory attachment. 
While optimum joint strength and a low resistance connec- 
tion are obtained, soldering does require a complex cleaning 
sequence to remove all traces of fluxes and any entrained 
contaminants. 

The 49EC termination materials are totally compatible 
with all soft metal solders which provide optimum joint 
strength over wide temperature excursions and all com- 
mercially available fluxing systems. Either water or solvent 
based fluxing systems may be used. 


Mounting Techniques 


Wire Bonding The 49EC’s standard termination finish, of 
soft gold plated over a .005” nickel clip, provides the opti- 
mum surface for either thermal compression or ultrasonic 
wire bonding. Gold plated terminations must be specified for 
these applications. In a typical application, the chip is glued 
down “on its back” with the mounting side up, and two wires 
(repetitive connections) are bonded to each of the positive 
and negative terminations. 

Conductive Adhesive For mounting with conductive 
adhesive, gold plated terminations are recommended. (A 
cautionary note when working with conductive adhesives: 
curing the adhesive at the lowest acceptable temperature for 
a longer time will minimize the possibility of forming “hairline” 
cracks in the adhesive during the cure.) 

Solder Attach For mounting by means of reflow solder- 
ing, 60/40 solder dipped terminations should be specified. 
The exception to soft metal soldering is the use of Indium/ 
Lead solder, in which case gold plated terminations should 
be specified. Any of the methods of solder reflow currently in 
use in the industry may be used with 49EC capacitors. 

Hand Soldering _ It is difficult to control soldering condi- 
tions when applying heat with a soldering iron. The solder 
dipped 49EC capacitor is recommended because the only 
requirement is to melt the solder of the termination rather 
than raise the temperature high enough to make a metallur- 
gical bond to the base metal. A 600°F chisel tip iron is recom- 
mended, with application of the tip to the interface between 
the chip termination and the substrate pad. By minimizing 
the time necessary to reflow the solder, a minimum of heat is 
transferred to the capacitor body. 
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Hot Plate This method has advantages over hand solder- 
ing for small quantity assembly operations. The temperature 
is easily controlled and all terminations are reflowed simulta- 
neously. A reflow temperature of 230°C is recommended for 
alumina substrates. Higher temperatures or longer durations 
may be required for other substrate material. Preheating to 
160°C prior to reflow will provide proper fluxing activation. 
Room temperature “cool-down” is all that is necessary. 


Belt Reflow The advantages of this method is that it pro- 
vides a uniform increase in temperature to properly activate 
the fluxing system prior to reflow. The setting of the tempera- 
ture will depend on the mass being reflowed. The belt speed 
and heat source should be adjusted or alignment of compo- 
nents should be such that one termination of any component 
does not reach liquidus temperature before the other. The 
capillary action or surface tension of the liquid solder could 
pull the component askew on the pads. 


Infra-Red (IR) The same recommendations apply to IR sol- 
dering as Belt Reflow with an additional caution that reflec- 
tive surfaces will have an effect on heat absorption. 


Wave Soldering The same recommendations as above 
apply to this reflow method. Additionally, pre-heating prior to 
immersing the capacitors in liquid solder has to be consid- 
ered a necessity rather than a recommendation in order to 
ensure proper flux activation. Gluing of the device to the sub- 
strate is normally required prior to wave soldering. 


Vapor Phase The design and construction of the 49EC and 
its ability to withstand longer durations at higher tempera- 
tures make it better suited for vapor phase reflow than other 
styles of tantalum chip construction. 49EC capacitors will 
withstand the rapid rise to temperature inherent in the vapor 
phase system. The solid metal terminations will not de-wet. 


Cleaning 


The fluoroelastomer conformal coating prevents intrusion 
of any contaminates present in the cleaning process. It is 
compatible with most commonly used cleaning methods 
and solvents. This includes methods such as ultrasonic, hot 
and cold solvent sprays, vapor degreasing and detergent 
washes. All commercially available, commonly used solvents 
are compatible with the 49EC family of capacitors. 


Soldering Profiles for Reflow 


Soldering time and temperature should be kept to the 
minimum required for a good connection. Wave soldering 
can be very suitably performed at 230-250 degrees C over a 
period of 3-5 seconds. Infrared or vapor phase techniques 
should refer to the profile shown below. This profile ensures 
that the peak reflow and dwell time range does not allow the 
internal construction to exceed 220 degrees C. A maximum 
of 150 degrees C with a 10 minute dwell is recommended for 
the preheating profile. Slight parametric shifts in perfor- 
mance of the devices may be noted immediately following 
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reflow. For this reason, it is recommended that a brief period 
of stabilization occur at ambient temperature prior to any 
electrical testing. 


Recommended Reflow Time and Temperature 


TEMPERATURE (C) 


270 
UNACCEPTABLE RANGE 
260 = 
250 UNACCEPTABLE RANGE 
240 NCE a eee 
230 ACCEPTABLE RANGE 
WITH PREHEATING 
220 
210 
200 
0 2 4 6 8 10 12 14 


SOLDERING TIME (SECS) 


Physical Statistics _ 


ere Typical 
Substrate Area Typical Volume Weight | 
§q.in. sq. cm. cuin. | cu.cm. | (grams) 


0.00500 0.000250 
0.00750 0.000375 
0.01000 0.000500 
0.01500 0.000750 
0.02000 0.001000 
0.02970 0.001800 
0.02915 0.003200 
0.04275 0.004700 


INCHES 


(mm) 


(see dimensions on next page) 
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Recommended Pad Dimensions for Wave 
Soldering 


; a “Min, a ee . 
044 067 030 (204 
(1.11) (1.58) | (0.77) (5.17) 
044 067 080 254 
(1.11) (1.58) | (2.04) (6.44) 
_ 044 067 130 304 
(1.11) (1.70) | (3.31) (6.44) 
077 067 080 254 
(1.96) (1.70) | (2.04) (7.71) 
a 077 067 130 304 
(1.96) (1.70) | (3.31) (7.71) 
‘ 101 067 150 324 
(2.55) (1.70) | (3.82) (8.22) 
084 087 155 369 
(2.13) (2.21) | (3.94) (9.36) 
111 087 175 389 
(2.81) (2.21) | (4.45) (9.88) 


Recommended Pad Dimensions for Reflow 
Soldering 


i Re Rigor SRC ees ete eos Uo 4 

.085 .062 .030 .204 
(2.15) (1.58) (0.77) (5.17) 

L .085 .062 .080 .254 
(2.15) (1.58) (2.04) (6.44) 

U .085 .062 .130 .304 
(2.15) (1.58) (3.31) (7.71) 

135 .062 .080 .254 

(3.42) (1.58) (2.04) (6.44) 

C 135 .062 .130 .304 
(3.42) (1.58) (3.31) (7.71) 

H S7A0) .062 .150 324 
(4.31) (1.58) (3.82) (8.22) 

145 .082 .155 .369 
(3.67) (2.08) (3.94) (9.36) 

.185 .082 175 389 
(4.45) (2.08) (4.45) (9.88) 


Typical Characteristics 


ESR & Impedance 
vs Frequency 


c 10 
5 
g 
3 1 
& 
[2] 
fa 
alee 
Maee Bee 
or Tee 
10 100 10K 100K 
Frequency (Hz) 
100 
a 10 
6 
8 
i 
S 1 
a 
& 
oF 
o 
Ww sil 
llamas saeeess —— 
or iii AA 


10 100 10K 100K 1M 


Frequency (Hz) 


Capacitance Change 
vs Frequency 
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Capacitance Change 


DC Leakage Multiplier 
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Typical Characteristics 


ESR & Impedance 
vs Frequency 


100 


ESR & Impedance (Ohms) 
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Frequency (Hz) 


Typical Effect of Temperature 
on Capacitance 


Capacitance Change 
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Capacitance Change 
vs Frequency 
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Typical Effect of Temperature 
on DC Leakage 


Temperature iS 
2 
Typical Range of DC Leakage 3 
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Aluminum Electrolytic SMD® Capacitors 
Series CLL 139 


Aluminum Electrolytic 
SMD® Capacitors 
Series CLL 139 


Applications Features 


e SMD technology, low mounting height e Polarized Aluminium electrolytic capacitors, non-solid 


reheat | ; 
e Industrial and professional applications else tolyiensen nealing 


e Miniaturized, high CV per unit volume, extended voltage 


e Telecommunications, automotive, control, data processing range 


e Coupling, decoupling, smoothing, filtering, buffering, 


Bis te e SMD-version, fully moulded, insulated 
timing. 


e Flexible terminals, reflow and wave solderable 
e Compact, rectangular shape, low height 


e Charge and discharge proof, no current limitation. 


Quick Reference Data 


Case Size (I x w x hin mm) 


Parameter 10.8 x 4.1 x 4.4 and 13.8 x 4.1 x 4.4 14.3 x 6.2 x 6.9 and 14.3 x 7.6 x 8.2 


Nominal capacitance range, Cnom: 0.22 to 220 uF 


Rated voltage range, UR: 6.3 to 100 V 
Category temperature range: —40 to + 105°C =55 to +105°C 
1000 hours 
2000 hours 
200 000 hours 


Useful life at 105°C: 
Useful life at 40°C; 
1.3 x IR applied: 


Shelf life at 0 V, 105°C: 500 hours 


[Shelfife tov 10sc: 
Climatic category IEC 68: 40/105/56 55/105/56 
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Table 1 Selection chart for Cngm UR and relevant nominal case sizes (I x w x h in mm). 


10.8 x 14.3 x 14.3 x 
ALG) se Lv) 6.2 x 6.9 6.2 x 6.9 
10.8 x 14.3 x 14.3 x 
4.1 x 4.4 6.2 x 6.9 6.2 x 6.9 
10.8 x 14.3 x Avoex 
4.1 x 4.4 6.2 x 6.9 6.2 x 6.9 
10.8 x 13.8 x TCE) X< 
4.1 x 4.4 41x 4.4 6.2 x 6.9 
10.8 x orex 14.3 x 14.3 x 
Ane aara 4.1 x 4.4 6.2 X 6.9 6.2 x 6.9 
10.8 x 13.8 x 14.3 x 14:33 
4.1 x 4.4 4.1 x 4.4 6.2 x 6.9 7.6 X 8.2 
10.8 x 13.8 x Che} Arse 
41x 4.4 4.1 x 4.4 6.2 x 6.9 7.6 X 8.2 
10.8 x 13.8 x Cs} & 14.3 x 
Anaad 4.1 x 4.4 6.2 x 6.9 7.6 xX 8.2 
10.8 x 13.8 x 14.3 x 14.3 x 14.3 x 
4.1 x 4.4 4.1 x 4.4 6.2 x 6.9 6.2 x 6.9 7.6 X 8.2 
ieioix Wks} 14.3 x 
4.1 x 4.4 6.2 x 6.9 7.6 x 8.2 
13.8 x 14.3 x 14.3 x 14.3 x 
4.1 x 4.4 6.2 x 6.9 6.2 x 6.9 7.6 x 8.2 
4sG0x 14.3 x 14.3 x 
6.2 x 6.9 6.2 x 6.9 7.6 x 8.2 
14.3 x 14.3 x 14:3 x 
6.2 x 6.9 6.2 x 6.9 7.6 x 8.2 
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Mechanical Data Dimensions (in mm) 


| | +0.05 
2 or [oor 0 
R> 


a—— G-— 


Be | 


Fig. 2 Case sizes Fig. 3 Case sizes 
10.8 x 4.1 x 4.4 and 13.8 x 4.1 x 4.4 14.3 x 6.2 x 6.9 and 14.3 x 7.6 x 8.2 


10.8 x 4.1 x 4.4 
13.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
14.3 x 7.6 x 8.2 


Marking EXAMPLES For CNOM - UR Marking: 
; H22 represents 0.22 uF - 63 V 
SOO LE 2G2 represents 2.2 wF - 40 V 


14.3 x 6.2 x 6.9 and 14.3 x 7.6 x 8.2mm 22C represents 22 uF - 6.3 V 


e Nominal capacitance (in 4 F) 
Rated voltage (in V) Table 3 Rated voltage marking code 


e Series number (139) 
e Name of manufacturer 


e Date code (year and month) in accordance with IEC 62 


e .-" sign indicating the cathode (bevelled edges identify the 
anode). 


Case sizes 
10.8 x 4.1 x 4.4 and 13.8 x 4.1 x 4.4mm 


e¢ Nominal capacitance (in F) 


e Rated voltage code (see Table 3), the UR code letter indi- 
cates the position of the decimal point in the capacitance 
value 


e Name of manufacturer 
e Date code (year and month) in accordance with IEC 62 


e .-" sign indicating the cathode (bevelled edges identify the 
anode). 
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el a (yr 


Ree solderland/ i ‘ solder resist ~~, occupied tracks or 
| solderpaste : : pattern ' | area dummy tracks 
= pattern ae 


Fig. 4 Recommended pad dimensions for reflow and wave soldering. 


Table 4 Recommended soldering pad dimensions in mm. (placement accuracy + 0.25 mm) 


10.8 x 4.1 x 4.4 


13.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
UEC) &< TAG) 3X CE 


Mounting Optimum dimensions of soldering pads depend amongst 
others on soldering method, mounting accuracy, print lay-out 


The capacitors are designed for automatic placement on to and/or adjacent components. 


printed-circuit boards or hybrid circuits. 
For recommended dimensions, refer to Fig. 4 and Table 4. 
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Soldering 


Soldering conditions are defined by the curve temperature 
versus time, at which the temperature is that measured on 
the soldering pad during processing. 


For maximum conditions of different soldering methods 
see Figs. 5, 6 and 7. 


Any temperature vs. time curve may be applied which 
does not exceed the specified maximum curves. 


Aluminum Electrolytic SMD® Capacitors 3 
Series CLL 139 


Maximum temperature load 


Table 5 Curing conditions for SMD-glue 


Max. Tamb Max. Exposure Time 
(°C) - (minutes) 


125 30 
140 10 
150 5 
160 2 


IN 
CPSC 
BEZanRRER 
CPA 
CAC 
4000 GTMG0ELE 


E 
E 
E 
RE BEEBE 
N 
E 
bk 


IS 

EB 

Ll 
ele 


BSSaa235 
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Fig. 5 Max. temperature load during infrared reflow soldering. 
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250 


Fig.6 Max. temperature load during vapor phase reflow soldering. 
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Fig. 7 Max. temperature load during (double-) wave soldering. 
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Electrical Data and Ordering Information 


Unless otherwise specified, all electrical values in Table 6 lL, = max. DC leakage current after 1 min. at Up 
apply at Ta = 20°C, Pa = 86 to 106 kPa, RH = 45 to 75%. lis max. DC leakage current after 5 min. at Up 
tan 6 = max. dissipation factor at 120 Hz 


Crom = Nominal capacitance at 120 Hz, tolerance + 20% 


+ , é ESR = equivalent series resistance at 120 Hz (calculated 
Iz = rated RMS ripple current at 120 Hz, 105°C Romania nd Go), 
Z = max. impedance at 10 kHz 


Table 6 Electrical data 


L x W x H (mm) 


10.8 x 4.1 x 4.4 
13.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
14.3 x 7.6 x 8.2 


10.8 x 4.1 x 4.4 
13.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
Aono 


10.8 x 4.1 x 4.4 
13.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
14.3 x 7.6 x 8.2 


10.8 x 4.1 x 4.4 
13.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
14.3 x 7.6 x 8.2 


10.8 x 4.1 x 4.4 
13.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
14.3 x 7.6 x 8.2 


(HA) 


tan 6 
120 Hz 
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Catalogue 
Number 
2222 


139 63109 
139 63229 
139 63479 
139 63101 
139 63221 


139 64688 
139 64159 
139 64339 
139 64689 
139 64151 


139 65478 
139 65109 
139 65229 
139 65479 
139 65101 


139 66338 
139 66688 
139 66109 
139 66229 
139 66339 
139 66479 


139 67228 
139 67478 
139 67159 
139 67339 
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Table 6 continued 


Voltage 


‘Nominal 
Case Size 
L x W x H (mm) 


10.8 x 4.1 x 4.4 
13.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
14:37. Onaee 
14.3 x 7.6 x 8.2 


10.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
10.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
10.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
13.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
13.8 x 4.1 x 4.4 
14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
43a. Oboe 
14.3 x 7.6 x 8.2 


14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
14.3 x 6.2 x 6.9 
14.3 x 7.6 x 8.2 
14.3 x 7.6 x 8.2 


—_ —- 


Leakage current 


139 61158 
139 61338 
139 61688 
139 61109 
139 61159 
139 61229 


139 90012 
139 68227 
139 90013 
139 68477 
139 90014 
139 68108 
139 90015 
139 68158 
139 90016 
139 68228 
139 68338 
139 68478 
139 68688 
139 68109 


139 69227 
139 69477 
139 69108 
139 69228 
139 69338 
139 69478 


After 1 min at Ug ILy = 0.02 Crom UR + 3 WA 
After 5 min at Ug Its < 0.002 Crom Un + 3 WA 


Surge voltage for short periods U, < 1.15 x Up, 


Reverse voltage for short periods U,., = 1 V 
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Capacitance 


C, = capacitance at 20°C, 100Hz. 


Fig. 8 Multiplier of capacitance (C/C)) as a function of ambient temperature; C) = capacitance at 
20°C, 120 Hz; case sizes 10.8 x 4.1 x 4.4 and 13.8 x 4.1 x 4.4. 


ca 
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C, = capacitance at 20°C, 100Hz. 


Fig.9 Multiplier of capacitance (C/Co) as a function of ambient temperature; C,. = capacitance at 
20°C, 120 Hz; case sizes 14.3 x 6.2 x 6.9 and 14.3 x 7.6 x 8.2. 
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Cy = capacitance at 20°C, 100 Hz. 


Fig. 10 Multiplier of capacitance (C/C,) as a function of frequency; C, = capacitance at 20°C, 120 Hz; 
case sizes 10.8 x 4.1 x 4.4 and 13.8 x 4.1 x 4.4 


Cy = capacitance at 20°C, 100 Hz. 


Fig. 11 Multiplier of capacitance (C/C,) as a function of frequency; C, = capacitance at 20°C, 120 Hz; 
case sizes 14.3 x 6.2 x 6.9 and 14.3 x 7.6 x 8.2. 
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Equivalent Series Resistance (ESR) 
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Fig. 13 Multiplier of ESR(ESR/ESR,) as a function of frequency; 
ESR, = typical ESR at 20°C and 120 Hz; case sizes 
10.8 x 4.1 x 4.4 and 13.8 x 4.1 x 4.4. 
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COE Ale eee 


Fig. 12 Multiplier of ESR 
(ESR/ESR,) as a function of 
ambient temperature; 
ESR, = typical ESR at 20°C, 
120 Hz. 
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Fig. 14 Multiplier of ESR(ESR/ESR,) as a function of frequency; 
ESR, = typical ESR at 20°C and 120 Hz; case sizes 
14.3 x 6.2 x 6.9 and 14.3 x 7.6 x 8.2. 
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Equivalent Series Inductance (ESL) 


case size 10.8 x 4.1 x 4.4 typ. 11 nH 
case size 13.8 x 4.1 x 4.4 typ. 13 nH 
case size 14.3 x 6.2 x 6.9 typ. 18 nH 
case size 14.3 x 7.6 x 8.2 typ. 28 nH 


Impedance (Z) 


Curve 
1= 2.2 pF 40 V 
2=47 uF, 40 V 


SS pn 
Sich NTE ti iimmaeiii 


| ae 
Ne Layee SNM KN ti Satie 


4= 22 uF, 25V Se HS ——4 
SS NSE cr 
S047 E25 | | NOUN NTN SS 


6 = 100 pF 16 V Bi SS = 
7 = 220 pF, 6.3 V = tt 
CHIC eth 


Fig. 15 Typical impedance as a function of frequency at Tamb = 20°C. 


Ripple Current and Useful Life 


Table 7 Multiplier cf ripple current (IR/IRO) as a function of frequency (IRO = rated 
ripple current at 120 Hz and 105°C) 


(Hz) Case Sizes Case Sizes 
10.8 x 4.1 x 4.4 and 13.8 x 4.1 x 4.4 14.3 x 6.2 x 6.9 and 14.3 x 7.6 x 8.2 


60 

120 

360 

1000 
3000 

= 10 000 
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1) Useful life at 105°C, UR and IR applied: 2000 hours. 


Fig. 16 Useful life as a function of ripple current load (IR/IRO) and ambient temperature. 
(IRO = rated ripple current at 120 Hz, 105°C). 
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Tests and Requirements 
Table 8 


nae 


Mounting IEC-384-1 


sub clause 4.33 
IEC 384-4 


Endurance 
sub clause 4.13 
Useful life 


Procedure 
(Quick Reference) 


Specific Requirements A 


to be performed prior to tests 
mentioned below: 

method: reflow or (double-) wave 
soldering 


AC/C = +5% 
tan 6 =spec. limit 
ILs = spec limit. 


for max. temp. load (see) chapter, 
mounting 


AC/C 6.3 V: + 15/—30% 
10 to 100 V: + 15/—15% 
tan 6 < 1.3 x spec. limit 
Z = 2 X spec. limit 

Ils = spec. limit 


Ty, = 105°C, Up applied 
1000 hours 


AC/C 6.3 V: + 45/—50% 
10 to 100 V: + 45/—45% 
tan 6 = 3 X spec. limit 
Z = 3 X spec. limit 

ILs = spec. limit 


CECCG30'301 
amendment, 
sub clause 1.8.1 


T, = 105°C, Up and I, applied 
2000 hours 


failure percentage < 1% 


Shelf life IEC 384-4 Ta = 105°C, no voltage applied see Endurance (above) 
(storage at sub clause 4.17 500 hours 
high temp). 


after test: U, to be applied for 30 
minutes, 24 to 48 hours before 
measurement 
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Features 


e Surface Mounted 


e Supplied in tape on reel 


Quick Reference Data 


Rated Capacitance range 
(E12-series): 

Tolerance on rated 
capacitance: 

Rated Voltage UR: 

Climatic category: 

Rated temperature: 

Maximum Application 
Temperature: 

Tangent of the loss angle 
at 10 kHz: 

Reference specification: 


Performance grade: 


Rated Storage: 


Packaging: 
Dielectric Absorption: 


0.00047 to 0.47nF 


+5%, +10% 
25 VDC/16VAC 
55/125/56 
100°C 


i 2on 


2510 

IEC 384-1; 40 (SECR) 644 
EN132500 (Draft) 

Grade 2 

—55°C to + 40°C, 
RH < 80% 

(No condensation) 

Blister Tape 

0.085% (Typical)/JIS 
C 5112 (MIL-C-19978E) 
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Metallized Polyphenylene 
Sulphide Film Capacitors 
MKPS Chip Capacitor 
Series 2222 390/394 


Style Size 

2222 394 (2824) L=7.2mm 
2222 393 (2220) L=5.7mm 
2222 392 (1812) L=4.5mm 
*2222 391 (1210) L=3.2mm 
*2222 390 (1206) L=3.2mm 


*In development. Contact the factory for availability. 


Application 


These capacitors with high capacitance per unit volume 
are for surface mounted assembly. Their dimensions, perfor- 
mance and reliability make them very attractive for a wide 
range of applications, specially where high package density 
is required. Typical application areas are e.g. radio, televi- 
sion, camera, pocket calculators, telecommunication and 
military equipment. The taped versions are especially suit- 
able for automatic placement. 


Description 


The capacitor consists of stacked metallized non- 
flammable Polyphenylene Sulphide (PPS) film. The termina- 
tions are solder coated. The capacitor can withstand 
solvents without damage. 
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Series 2222 390/394 
Mechanical Mounting 
(for more detailed specifications, contact Philips The capacitors are suited for surface mounting either by 
Components Columbia, SC) hand or by automatic placement. Soldering can be done by 
means of reflow or solderwave. 
Dimensions Typical marking (when possible) 


(all dimensions are given in mm) 


92 


C TOL DC 
VALUE VOLTAGE 


A4 KG 
XDS = 


an | 


YEAR WEEK PHILIPS 
OR 
DEV. SAMPLE 


Fig. 1 Physical dimensions (see Table 1). 


Table 1 Capacitor dimensions and case size reference 


nee aera On 


Case Size 
Reference 


Smallest Packing Quantities (SPQ) 


Case Sizes 
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Table 2 UR (DC) = 25V; max. AC voltage = 16V 


Pas Digits of 
Catalogue 
Number 


0.00047 2 
0.00068 2 
0.0010 2 1.4 1.8 { 
0.0015 2 1.4 1.8 60 -40 -20 0 20 40 60 80 100 120 140 
0.0022 2 TAS sis Tay CO) 
0.0033 2 1.4 1.8 
0.0047 oP 1.4 18} | ~~ | 28472] 29472) ~~ -------- for all capacitance values, measured at 100 kHz 
nae UP Pv aes) for all capacitance values, measured at 1 kHz 
0.015 te Le Fig. 2 Capacitance as a function of ambient temperature: 
0.022 , 18 typical curve 
0.033 1.8 
0.047 2:3 : 
0.068 : . F 
0.10 ; ll. Insulation resistance at Tamb = 20°C 
i The insulation resistance is measured after a voltage has 
0.33 , been applied for 1 minute +5 s, the voltage being 10 +1V. 
0.47 
R between terminations, for C = 0.33 uF > 3750 MO 
Example: 12 Digit Number 22223 __ 2____ RC between terminations, for C > 0.33 wF > 1250 sec. 
A 0.1yF, 5% capacitor with a 2220 case size, and supplied on tape 
has a catalogue number of 2222 393 29104. 10° 
Electrical ie 
(for more detailed specifications, contact Philips 
Components Columbia, SC) 10° 
1. Capacitance 
1.0 103 
AC 
C 
(%) 
0.5 
10° 
20 40 60 80 100 120 140 
° T amb (°C) 
Fig. 3 RC product as a function of ambient temperature: 
ie typical curve. 


108 104 10° 
f (Hz) 


Fig. 1 Capacitance as a function of frequency: typical curve 
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lll. Maximum pulse load V. Impedance 


Rated voltage V Maximum pulse load(V/ys) : ett 
10 a HH 
impedance |} NIH 
20 = ILSeI Swe we 
a peso 2 TE ade ines (Lah BN 
ee ae aLA LA 
The maximum pulse load values are valid for pulse voltages Hill 
equal to the rated voltage. For lower pulse voltages the given af 
values may be multiplied by UR/applied voltages. eae eee es eae ae elo oe See 
aes a 2 OE VOCIS Se eer Te 
Note: 
1. If the pulse load requirement is satisfied, a check must be a 
made to ascertain that the maximum dissipation is not 
exceeded a 
2. The sum of the d.c. voltage and the peak value of the \ x a ; 
é 10 10 f(Hz) 10 
superimposed a.c. voltage must be = the rated d.c. 
voltage. For other than sinusoidal wave forms, the maxi- Fig.5 Impedance as function of frequency: typical curve 
mum dissipation must not be exceeded. for 0.047 wF (1812 size). 


IV. Tangent of the loss angle 


Tangent of the loss angle — 


C <= 0.1nF 220 X10) 25 x 100 l= oa 10 a. 
C>0.1uF <220 5410s 5) 125 <0 aa 50 One 


-60 -40 -20 0 20 40 60 80 100 120 140 


wee ecee- for all capacitance values, measured at 1 kHz 
for all capacitance values, measured at 100 kHz 


Fig. 4 Tangent of the loss angle as a function of ambient 
temperature: typical curve. 


Properties of Dielectric Films 
(Typical) 


Dielectric Constant 1 kHz 25°C 

Dissipation Factor (%) 1 kHz 25°C 
1 kHz 100°C 
1 mHz 25°C 


Dielectric Strength (V/um) DC 
Moisture Absorption (%) 
Melting Point (°C) 

Glass Transition Point (°C) 
Flammability 


Exiting | Burning Burning 
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Description 


SMD® Trimmer Capacitors use a PTFE Teflon film dielec- 
tric for excellent long-term stability and low temperature 
coefficient of capacitance. These units consist of brass 
rotors and stators separated by film dielectric and enclosed 
in a plastic case. They are available taped and reeled for 
automatic assembly and can be reflow, vapor phase or hand 
soldered. 


Features 

e Product Available: Bulk or Blister Tape @ 3000 pcs/Reel 
e True SMD Design for Surface Mounting 

e Tight TC of —100 + 100 PPM/°C for All Styles 

e Wide Operating Temperature Range: — 40°C to + 85°C 


SMD® Trimmer Capacitors 5 
Series 2800S 


SMDé® Trimmer Capacitors 
Film Dielectric 
Series 2800S 


Part Number Designation 


Series 2800S SMD® Film Dielectric Trimmer Capacitors can 
be completely specified using the following designation: 


Capacitance Range 


Largest 
Dimension 
inmm 


Min. & Max. with R 
Denoting Decimal 
Point, i.e. 

0.5 to 5 pF = OR505 
Planar 

Trimmer 

Capacitor 


Philips Components 6071 St. Andrews Road, Columbia, SC 29212-3198 (803) 772-2500 95 


SMD® Trimmer Capacitors 
Series 2800S 


Electrical Specifications 


Philips Components | Capacitance Range (pF) 
Part L Capacitance 
Number Inches Color Code 


2807S0R505 5—0.5/ + 3 ‘ (2.2) Orange 

2807S0R610 10—1/+5 j (2.2) Black 

2807S0R815 15—0/ + 7 (2.4) Blue 

2807S1R020 20—0/ + 10 : (2.55) Green 
Insulation Resistance Between Stator and Rotor: 10,000 MQ. Minimum Soldering Maximum: 260°C for 5 seconds 
Voltage Rating: 100V DC Operating Temperature Range: — 40 to 85°C 
Minimum Q @ 10MHz; 1000. Effective Angle of Rotation: 360° 
Temperature Coefficient PPM/°C — 100+ 100. Operating Torque: 20 — 300 g. cm 


Ratio of maximum torque to minimum 
shall be within 3:1 


Mechanical Specifications 


Dimensions: in Millimeters 


2.0 
{ LUG 
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Description 


The surface mounted chip resistor consists of a glass pas- 
sivated thick film resistive paste screened onto a high purity 
alumina ceramic substrate. The nominal resistance value is 
achieved by varying the composition of the paste prior to the 
screening process and by laser trimming the film after it has 
been screened on. To insure mechanical and environmental 
integrity, the chip is covered with a protective coating. The 
conductive wrap around silver termination is barrier coated 
with nickel and then plated with tin/lead. 


Features 
e Superior volumetric efficiency 


e Adaptable to high speed automated mechanization 
assembly 


e Allows excellent printed circuit board density as well as 
utilization of both board sides 


e Standard resistance values from 100 to 1MQ for 
1% product and 19 to 10MQ for 5% product 


e Zero © jumpers available 
e Operating temperature range of — 55°C to 125°C 
e Power rating of 1/4, 1/8, 1/10 and 1/16 Watts 


e 3 digit marking code on 5% product (Note: Carton code 
is 4 digit on 5% product) 


4 digit marking code on 1% product 


Commercial SMD® Chip Resistors 6 
Series 9C 


Commercial 
SMDé® Chip Resistors 
Series 9C 


General Specifications 


Chip Size | Wattage | Tolerance 


1RO—10M 
10RO-1M 
100R-—1M 
1RO—-10M 
10RO—1M 
1R1-9R1 
10RO-—1M 
1M1—6M8 
100R—1M 


**NOTE: 0603, 1%, to be available 4th Quarter 1992** 


**Zero Ohm Jumper available in 1206 and 0805 sizes** 


**9C1206 available in + .5%, TC =50 PPM—Consult factory** 
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Commercial SMD® Chip Resistors 
Series 9C 


Mechanical Parameters 


Protective Coat (overglaze) 
Resistor Layer 
Inner Electrode 


in. .126 + .006/—/.008 
(mm) (L222 Sy — 240) 


1206 


Performance Notes 


Chips may be cemented in place for contro! during the sol- 
dering process by screened on solder paste or epoxy and 
may be mounted on printed circuit boards or ceramic sub- 
strates. The solder provides both an electrical contact as 
well as a mechanical retainer. Wrap around terminations 
allow for reflow and wave soldering. 


98 


.063 + .006 .024 + .010 .018+.010 .020 + .010 
(16 23nb5) (.60 + .10) (.45 + .25) (.50 + .2) 


in. 079 + .006 049 +.004 
0805 (im) (2.0 +.15) (1.25 +.10) 
mcrae 063+ .004 031 +.006/—.002 
(mm) (1.6 +.10) (.80 + .15/—.05) 


oN End Termination 
Ceramic Substrate 


Protective Coat 


.020 + .004 .016 + .008 .016 + .008 

(50 510) (.40+ .20) (.40 + .20) 

.018 + .004 ne .008 ae .008 
(.45 + .10) .30 + .20) .30 + .20) 


Packaging 

Chip resistors are supplied in tape and reel packaging. 
Quantities of 5000 pieces on cardboard carrier tape accom- 
modates the use of automatic placement equipment. Con- 
sult the factory for other forms of packaging and availability. 
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Thermal Shock 

Sc Ois 

High Temperature 
Steady State Moisture 
Effects of Soldering 
Vibration 

Life 

Solderability 


Thermal Shock 
S.1O.L. 
High Temperature 
Steady State Moisture 
Effects of Soldering 
Vibration 
Life 
Solderability 


Thermal Shock 
Sole 
High Temperature 


Steady State 
Moisture 

Effects of Soldering 

Vibration 

Life 


Solderability 


Thermal Shock 
STOEL: 
High Temperature 
Steady State 
Moisture 


Effects of Soldering 
Vibration 
Life 


Solderability 


Test Performance 


Performance Characteristics 


Per IEC 115-1 


+/—0.5% 
+/—0.5% 
+/—0.5% 
+/-—1.0% 
+/—0.5% 
+/—0.5% 
+/—0.5% 
95% Minimum Coverage 


+/=0.25% 
+/—0.25% 
+/—0.50% 
+/—1.00% 
+/=0:25% 
+/—0.25% 
+/-—0.5% 
95% Minimum Coverage 


+/—1.0% 
+/—1.0% 
+/—1.5% 


+= 1.9% 
+/ = 1.0% 
+/—1.0% 
a) = 2.020 


95% Minimum Coverage 
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+/-—1.5% 
+/=2.0% 
+/—1.0% 
+/—1,5% 
+/—1.0% 
+/—0:5% 
+/—1.0% 
95% Minimum Coverage 


Commercial SMD® Chip Resistors 


Series 9C 


tO /o 


+/—1.0% 
1RO-1MO = +/—1.5% 
1M1-10M = +/—3.0% 
1RO-1MO= +/—1.5% 
1M1-10M = +/-—3.0% 
+/—1.0% 
+/-—1.0% 
1RO-1MO = +/-—1.5% 
1M1-10M= +/—3.0% 
95% Minimum Coverage 


+/-—1.0% 
+/—1.0% 
é +/—3.0% 
1RO — 9R1= +/-5% 
10RO — 1MO= +/—-3% 
1M1—10M= +/—-5% 
+ /—1.0% 
+ /-—1.0% 
1RO — 9R1= +/—-5% 
10RO — 1MO= +/—-3% 
1M1—10M= +/—5% 
95% Minimum Coverage 
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Commercial SMD® Chip Resistors 
Series 9C 


6 


Part Number Designation 


9C¢ 12066 3 A 1002 F K 


Rectangular 
Chip Resistor 


Chip Size 
1206 0603 
0805 


Power Rating 

3 = 1/4 (1206, 5% only) 
3 = 1/8 (1206, 1% only) 
2= 1/10 

1 = 


—_— —t 


Product Class 
A = Standard 


Resistance Value 

4 Digits — +1%, 5% 
Last Digit Represents 
Multiplier 


Tolerance 
FP aes 0) 
=+50 


T.C. of R. (PPM/C) 
C= 50 

K= +100 

L= +200 

M= +300 


1% 1206 


Part Marking 


5% Tolerance—3 Digit Marking 
1% Tolerance—4 Digit Marking 


Examples: 


( 1002 4 


10 Kohm 


i 332R : 


1% 1206 332 ohm 


X = Other (as specified in general specification) 


Chip Resistor Kits 


Series 9C SMD® Chip Resistors (1%) 


Qty. Each Qty. Each 
1. 9C12063A10ROFK 100 11. 9C12063A3400FK 100 
2. 9C12063A47R5FK 100 12. 9C12063A3920FK 100 
3. 9C12063A49R9FK 100 13. 9C12063A4750FK 100 
4. 9C12063A75ROFK 100 14. 9C12063A4990FK 100 
5. 9C12063A1000FK 200 15. 9C12063A6340FK 100 
6. 9C12063A1500FK 100 16. 9C12063A6490FK 100 
7. 9C12063A1690FK 100 17. 9C12063A9090FK 100 
8. 9C12063A2000FK 100 18. 9C12063A1001FK 200 
9. 9C12063A2490FK 100 19. 9C12063A1211FK 100 
10. 9C12063A2670FK 100 20. 9C12063A2001FK 200 
Series 9C SMD® Chip Resistors (5%) 
Qty. Each Qty. Each 

1. 9C12063A10ROJL 100 11. 9C12063A7500JL 100 
2. 9C12063A27ROJL 100 12. 9C12063A9100JL 100 
3. 9C12063A47ROJL 100 13. 9C12063A1001JL 200 
4. 9C12063A51ROJL 100 14. 9C12063A1501JL 100 
5. 9C12063A1000JL 200 15. 9C12063A2201JL 200 
6. 9C12063A2200JL 100 16. 9C12063A2701JL 100 
7. 9C12063A3300JL 100 17. 9C12063A3301JL 100 
8. 9C12063A3900JL 100 18. 9C12063A4701JL 200 
9. 9C12063A4700JL 100 19. 9C12063A5101JL 200 
10. 9C12063A6800JL 100 20. 9C12063A7501JL 100 


Series 9C0805 kits also available 


100 


Qty. Each 
. 9012063A2151FK 100 
. 9C12063A2491FK 100 
. 9C012063A3321FK 100 
. 9C12063A3921FK 100 
. 9C12063A4641FK 100 
. 9012063A4751FK 200 
. 9C12063A4991FK 200 
. 9C12063A7501FK 100 
. 9C12063A8251FK 100 
. 9C12063A1002FK 200 
Qty. Each 
. 9C12063A1002JL 200 
. 9C12063A1502JL 100 
. 9C12063A2702JL 100 
. 9C12063A3302JL 100 
. 9C12063A3902JL 100 
. 9C12063A4702JL 200 
. 9C12063A5102JL 100 
. 9012063A8202JL 200 
. 9C12063A1003JUL 100 
. 9C12063A1503JL 100 


i 


5% 1206 10 Kohm 


T=] 


5% 1206 3.3 ohm 


. 9C12063A2002FK 
. 9012063A1212FK 
. 9C12063A1502FK 
. 9C012063A2152FK 
. 9C12063A3402FK 
. 9012063A4992FK 
. 9012063A1003FK 
. 9C12063A2003FK 
. 9C12063A4993FK 
. 9C12063A1004FK 


. 9012063A2203JL 
. 9C12063A4703JL 
. 9C012063A6803JL 
. 9C12063A1004JL 
. 9012063A1504JL 
. 9012063A2204JL 
. 9012063A3304JL 
. 9C12063A5104JL 
. 9C12063A1005JL 
. 9C12063A0RO0JL 


Qty. Each 


200 
200 
200 
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Description 


The MELF precision resistor benefits from the technology 
employed by Beyschlag of Germany in the manufacture of 
the leaded Space Miser metal film resistors. The MELF re- 
sistor consists of a high alumina core on which metal film is 
deposited. A cap is applied at each end and the resistor is 
spiralled to value. The resistor is then coated, color coded, 
and end caps treated to facilitate soldering. 


Features 


e Tolerance down to 0.1% 

e Temperature coefficients down to +5 PPM/°C 
9B1406 1/4 W & 9B0805 1/8 W power ratings in 
miniature size 

e Tape and reel packaging for automatic handling 

e Specially treated end caps for excellent solderability 
Color coded for easy identification 

Thin film resistance element for low current noise 
Zero ohm, jumper, available 


Precision MELF SMD® Resistors 7 
Series 9B 


Precision MELF SMD® 
Resistors, Series 9B 


Mechanical Data 


Outline Drawing Dimension in inches (mm) 


bi Sea eae 
R D 
| + 


Body L 


Scale 

Style Min Max Defin. 
Mini-MELF .136-.142 | 0.055 | .023-.034 | 0.006 in 
9B1406 (3.47-3.60) | (1.4) | (0.6-0.85) | (0.15) | mm 
Micro-MELF 0.087 0.039 | 0.014-0.018 | 0.002 in 
9B0805 (2.2) (1.1) | (0.35-0.45) | (0.05) | mm 
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T Precision MELF SMD® Resistors 
Series 9B 


Performance a 


Ec etest 2 | Procedure Requirements 


—65 to + 155°C, 30 minutes . 

Thermal Shock at each temperature, 5 cycles AR max. +(0.25% + 0.052) 
Short Time 2.5X RCWV, not to exceed rs 
: Per Mil. Std. 202 Method 106 a . 

to conditions of Mil-R-55342 | OR max. + (0.25% + 0.059) 


56 days at 40°C, 93% R.H. AR max. 
Damp Heat with 0.1 RCWV, not to exceed | (+ 1.0%/ — 0.5% + 0.050) 
16 V, CaRESOSS oa 


| Solderabitty | 5 seconds at | Seconds at 230° | 95% coverage minimum 


Effect of i ; 
Soldering 3 seconds at 350°C AR max. + (0.25% + 0.050) 


1000 hours, rated power at R = 330K, AR max. 
Life Test 70°C. Voltage not to exceed + (0.25% + 0.052) 
9B1406 200V. Power applied 90 R > 330K, AR max. 

minutes on, 30 minutes off + (0.5% + 0.050) 


1000 hours, rated power at 

Life Test 70°C. Voltage not to exceed 

9B0805 100V. Power applied 90 AR max. + (0.25% + 0.052) 
minutes on, 30 minutes off 


Auto-Placement Machines and Component 


Adhesives 
A variety of auto-placement machines are available which trailer tape leader tape 
are capable of placing bulk and/or taped and reeled parts. min. in. 300 mm min. 160 mm min. 230 mm 1.65 
Associated with these machines are component adhe- " empty | filled empty 
sive application equipment, which may or may not be ew “42017 1520.1 ipae 
integrated into the auto-placement machines. Generally, +0.1 | 43.01 
manufacturers of integrated systems define the type of 175 
adhesive required. User specification will define the type of 3. 5 2008 KC es 
equipment best suited to a particular application. 8. 1 7 sil ite 4 alk 3.6 
running direction ier over 10 sprocket hole intervals + 0.2 R~0.25 
covering tape 


covering tape 


ip 


ete 
carrier 
tape 


‘O00e00000NND 


Carrier tape 
covering tape 
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Part Marking 


Packaging 


Series 9B Precision MELF resistors are available in bulk, 
packed in plastic containers, 1000 pieces per container and 
taped and reeled, per EIA RS-481, in 8 mm blister tape. 
Quantity per reel is 3000 pieces. 10,000 piece reels available 
on request. 


Precision MELF SMD® Resistors T 
Series 9B 


Temperature coefficient is indicated by color dot. 


No Dot: +50 PPM/°C Yellow: +25 PPM/°C 
Orange: +15 PPM/°C Black: = UHF 
Blue: = +10 PPM/°C Violet: = +5 PPM/°C 


Black 1 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Gray 
White 
Gold 


0 
1 
2 
3 
4 
5 
6 
if 
8 
9 


hala | all dimensions in mm 
14.4 max. 
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1 Precision MELF SMD® Resistors 
Series 9B 


Electrical Specifications 


Micro-MELF Consult 
0805 Factory 


Mini-MELF 
1406 


Micro-MELF Consult 


Mini-MELF 10R-221k | 22R-221k 43R-221k 
1406 

Micro-MELF Consult 

Mini-MELF 

Micro-MELF Consult Consult 
0805 Factory Factory 

Mini-MELF 

Micro-MELF Consult Consult 
0805 Factory Factory 


| Zero Ohm Jumper available in Mini-MELF and Micro-MELF. 
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Precision MELF SMD® Resistors 1 
Series 9B 


Application Information 
Power Derating 9B1406 & 9B0805 


% Power 


60 
Ambient Temperature (Degrees C) 


Frequency Response 
A special “HF” version of the 9B1406 Mini-MELF has been characteristics. The 9B0805 Micro-MELF is available in val- 
ues ranging from 4.7 Ohms to 470 Ohms (2%, 5% tolerance). 


developed having improved RF characteristics. The induc- 
Figures 1 and 2 compare the standard Mini-MELF and HF 


tive reactances have been minimized on values ranging from 


1.5 Ohms to 470 Ohms (1%, 2%, 5% tolerance). 9B0805 Mini-MELF resistors. (Notice that the impedance has been 
Micro-MELF has also been developed with improved RF normalized to the dc resistance.) 
Zz 
R 
1.4 meg lUln 
Pere 
ipa 
_ 240 R 
~ 330 R 
1.0 “~~ 470 R 
~680 R 
0.8 1k 
—— 
TOM me on 100M 2 97597 1G 1(HZ) 10M 2 57100M2 5 71Gf(Hz) 
Figure 1: Frequency Response of standard MELFs Figure 2: Frequency Response of HF MELFs 
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7 Precision MELF SMD® Resistors 
Series 9B 


Current Noise 


When a dc current passes through a resistor, voltage fluc- 
tuation occurs. This results in noise which can be measured 
by an rms voltmeter. Current noise is generally presented as 
a »Vrms/Vdc ratio (rms voltage produced by a given dc 
voltage). Since the band-pass of the measuring circuit is one 
decade centered on 1KHz, this ratio is known as “microvolts 
per volt in a decade” noise index. The power of the noise 
index can be calculated by using the following equation: 


Noise Index (dB) = 20 Logo (u Vrms/Vdc) 


The current noise for 9B MELF resistors is presented in 
Figure 3. 


Current noise is dependent on the type of resistive mate- 
rial, film thickness, the shape and size of the resistive path, 
and the quality of spiralling (used to establish desired resis- 
tance value). 

Current noise is an important cause of interference at low 
level audio frequencies or in low frequency circuits. 


Time-Stability Nomogram 


Ambient temperature (°C) 


Noise (uV/V) 


Figure 3 Current Noise 


|__| |____]Maximum value for 99.8% of all resistors with TC < 50/7 So _ 


7 “I 
10 0:7, 0:5) 0:3 0.2 


0.1% A R/R + 0.05 0 


5.0 302015 10 07 0.5 0.3 0.2% ARIR for High Ohm Range 


‘Maximum values for 99.8% of all resistors 
above 10 Ohms and tolerance p1%. 


Example: 


Given: 
9B1406 18kO 1% 
Load 0.14 W 
Ambient temperature 70°C 
Required: 
Resistance change 
after 50.000 h 
Result: 
as shown in diagram 
AR/R=0.4% 


Noise (dB) 
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Bend Test 


Printed circuit boards are frequently subjected to flex- 
ural forces during chassis mounting, thermal mismatch, 
and/or vibration. Numerous occurrences of terminal fracture/ 
separation in ceramic chip components have been reported 
by the electronics industry, which has prompted surface 
mounted component bend testing. 

Series 9B MELF resistors are soldered to a 1.5 mm thick 
printed circuit board which is placed upon two supports, 
each 45 mm from the center of the body (see Figure 4). A 
force sufficient to deflect the board 1 mm is applied to a 
20 mm wide block, which is centered on the back of the 
board. While in this state of flexure, the dc resistance of the 
MELF is measured. Any resistance change must not exceed 
+/—(0.25% +0.05 Ohms). Series 9B MELF resistors can 
be subjected to 5 flexures of 5 mm deflection without resistor 
interruption. 


Precision MELF SMD® Resistors 1 
Series 9B 


“8 


printed board all dimensions in mm 
before test | 
Ss | ec 
an i 
~ Si ar 
Solder Support 


: 45*2 et 


Width = Actual width 
of substrate + 
5 mm min. on 
both sides 


1.0 


ee 


Figure 4: Bend test fixture used to test the effects of pc 
board flexure. 


printed board 
during test 
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1 Precision MELF SMD® Resistors 
Series 9B 


Pulse Load—Single Pulse 


The 9B Mini-MELF resistors are capable of withstanding 10+ 
single voltage pulses in excess of the maximum continuous = 
working voltage without resistance degradation. This is de- rl 
pendent on the pulse duration and the peak pulse voltage. = 
Figure 5 shows the results of discharging a 16uF capacitor = <49 414 | Laie Ls | Ph ek | iO A, Aes ead | vidal Fe. 
through a 1 kOhm Mini-MELF. The capacitor was initially T 100 200 300 400 500 V{voLey 
charged to noncritical voltage levels and, as the test pro- opel 
gressed, incremented to the point of resistor destruction. ain 
New resistors were used at each increment. As shown, sig- ous 
nificant resistance change began to occur at 390 Vdc. Notice 1 
that the resistance value approached infinity asymptotically 
at approximately 508 Vdc, the point where the resistive layer Figure 5: Effects of pulse voltages on a 1 kKOhm 


underwent destruction. Mini-MELF resistor. 


Pulse Load Characteristics 5 Fini ie 
9 Mini-MELF Example: Pulse load rating for continuous 
Examples for pulse groups ie Vinax = 200 V operation 
S Given: Mini-MELF, R = 1 kQ; 9, = 70°C 
s V,= 50'V;t, =2ms;t,= Os 
; (rectangular pulse see fig. 1) 
P 6 Limits: P57) = 0.25 W; Vmax = 200 V 
{; : Fromidiagrams 9c, — 6-5: c, 1.6 
5 Condition (1): For special case rectangular pulse 
le v2 


i _ 9.005 W < 0.25W =P. 
aE, 


Condition (2): IVIl=50V <¢:-VP,:R=55V 

Condition (3): IV, = 50 V = c,- Vmax = 360 V 

Result: All three conditions are fulfilled, the 
load is permissible. 


ip 
ps 
p> 
Lm 
t. 


t i | 
Fig. 6 


SRR ans: = 
MOIS Bh Sede ses | 
Ea hy Nay a 1 
al SS Ae ee 
= a7 Zea] de [| 


----- Operating time 10 000 hours a CaS ee 
—— Operating time 225 000 hours VOD eSO TAOS MeO? WE 1Omks 1,5(S) 
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Philips Components Mini-MELF metal film resistors with 
high dissipation ceramic CORES have a specially good 
pulse loadability. For a short time the resistors can be loaded 
up to 81 times their rated dissipation without impairing their 
good long term characteristics. The permissible pulse load 
must fulfill 3 conditions simultaneously: 


1. The average value of the pulse load must not be greater 
than the permissible dissipation of the resistor at the 
given ambient temperature 3 

te 


The solution of the integral shows for the following special 
cases: 
Veo teeVg ti 


Rectangular pulse P} = Rot, ae R (ii tp ) Fig. 8 
Exponential pulse P3 < Vite Fig. 7 
R-2-t, 


2. The pulse voltage at the resistor must be smaller than 
the product rated voltage - ¢; 


V, = C Samy, P oa . R 
3. The pulse voltage at the resistor must be smaller than 
the product Vmax - c, 
V, = c,: Vmax 


Precision MELF SMD¢® Resistors 1 
Series 9B 


The course of V; must be measured directly on the resistor! 


P = Permissible dissipation in Watts at the ambient 
temperature 3 

e = Period time 

R = Resistance value 

V; = Peak voltage of the pulse 

t = Pulse time 

Va = d.c. voltage between the pulses 

ip = Time at the beginning of the pulse period 

te = Time at the end of the pulse period 


Vmax = Limiting element voltage for continuous operation 
of the resistor 


C = Factor interdependent on time for exceeding the 
rated dissipation 

Ci = Factor interdependent on time for the permissible 
exceeding of Vmax 

Te = Time constant of the exponential pulse 


The conditions @ and ® must also be fulfilled for “needle 
pulses” with pulse times < 1 sec. Lack of attention to the 
needle pulses can cause a defect in the resistor. The data for 
pulse loadability are only conditionally applicable for pulse 
rise times less than 107°. 


NOTE: Pulse handling data for Micro-MELF is not available 
at this time. 
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T Precision MELF SMD® Resistors 
Series 9B 


Part Number Designation 


Philips Components’ MELF Resistors can be completely 
specified using the following designation: 


1406 
9B 0805 4 A 1002 Cc F B 


Packaging 

A — antistatic 
plastic T and R 
B = Bulk 

T = Flexacon 
metal 

TandR 


Temperature Coefficient 
PPM/°C 

F= +15 C= +50 
E= +25 B= +10 
A=+ 


Resistance Tolerance 
B= +.10% F= +1.0% 
C= 4.25% G= =+2:0% 
D= 5% = +5.0% 


Power Rating | Product Class | Resistance Value 

(70°C) A = Standard | 100 = Significant Digits 

.25 Watt=4 | Z=Custom | 2 = Multiplier (for values 
.125 Watt = 3 less than 1002 use “R” 

as decimal designator.) 

i.e.: 68BRO = 680, 

1002 = 10KQ. 


Melf Size 
.142 x 0.55 inch 
3.6 x 1.4mm 

.087 x .039 inch 
2.2 X 1.1mm 


Melf 
Resistor 


NOTE: Part Number must correlate with the power ratings for the 9B1406 and 9B0805 MELFs and must 
correlate to the tolerances, temperature characteristics, and ohmic value ranges specified in the 
“Electrical Specifications” Table. 
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Surface Mount Thermistors 
Series 633 NTC 


Surface Mount Thermistors 
Series 6383 NTC 


Description 2. Derating curve: 
Directly heated negative temperature coefficient thermistors 
primarily intended for temperature sensing and control 
Features 


e The non-dimensioned details do not affect the perfor- 
mance of the device. 
e The SOD-80 envelope is suitable for surface mounting. 


¢ Terminations are tinned copper-clad iron. 155 T CC) 
Table 1 
3. Marking: none 
4% beste itaheeB 
= : = 4. Weight: 0,03 g approx. 
Les 
5. Packing: to be specified 
6. Curves: Resistance—Temperature : see Figure 1 
ar 
: nue 
1. Ratings and Characteristics Sis) Co 
Standard selection tolerance on R25 : +5 ¢ + : 
Climatic category : 40/155/56 a 
Resistance at 25°C : see table 1 * 
Bosie5 Values : see table 1 = 
Tolerance on B value : see table 1 | 4 r 
Rated dissipation : 100mW . 
Ratio Ry/Ros : see table 2 th een T - 
Deviation in resistance value due ” 103 
to B tolerance : see table 2 sites ets 
Temperature coefficient : see table 2 a CI TT i 
Rated temperature range —40 to +55°C wT 
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Surface Mount Thermistors 


Series 633 NTC 


Temperature 


33.06 
23.90 
17.47 
12:90 
9.621 
7.242 
5.501 
4.214 
3.255 
2.534 
1.987 
1.570 
1.249 
1.000 
0.8059 
0.6534 
0.5329 
0.4371 
0.3604 
0.2988 
0.2489 
0.2084 
0.1753 
0.1481 
0.1256 
0.1070 
0.09156 
0.07862 
0.06777 
0.05863 
0.05089 
0.04433 
0.03873 
0.03395 
0.02985 
0.02633 
0.02328 
0.02065 
0.01836 
0.01636 


Table 2 


Deviation ; Resistance value (k ohm) for 
in R due to : 2322 633 
B tolerance 
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Surface Mount Trimming Potentiometers 
Model ST-3 
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Surface Mount Trimming 
Potentiometer, 3 mm 
Square Single Turn, Cermet 


Features 


Precious Metal Alloy Contact 


Specifications 


Electrical 


Resistance Range 
Resistance Tolerance 
Temp. Coeff. of Resistance 


Power Rating 

Operating Voltage Max. 
Wiper Current Max. 
Electrical Angle, Nominal 
Electrical Continuity 

End Resistance 
Resolution 

Contact Resistance Variation 
Operating Temp. Range 
Insulation Resistance, Min. 
Dielectric Strength 


Mechanical 

Mechanical Angle, Nominal 
Operating Torque 

Stop Strength, Min. 
Terminal Strength, Min. 
Rotational Life 


Sealed to Allow for Automatic Processing 


Chip Style Design for Compact Size 
Tape and Reel and Bulk Packaging 


: 10 Ohms to 1 Meg. Ohms 
: +20% Standard 
: 10 Ohms to 50 Ohms +250 ppm/°C 


100 Ohms to 1 Meg. Ohm + 100 ppm/°C 


: 0.125 Watt at 70°C 

: 200 VDC or power rating, whichever is less. 
: 100 mA or power rating, whichever is less. 
: 210° nominal. 

: Continuous over full mechanical range. 

: 1% or 2 Ohms, whichever is greater. 

: Essentially infinite. 

: 1% or 3 Ohms, whichever is greater. 

: —55°C to + 125°C. 

: Min. 1000 Meg. at 500 VDC. 

: 500 VAC rms, 1 minute, 1 milliamp max. 


: 240° Nominal 

: 50 gram-cm max. (.69 o2z.-in.) 

: 200 gram-cm min. (2.8 oz.-in.) 

: Not Applicable 

: 100 cycles (a R/R = 2 Ohms + 3%) 


Environmental (MIL-R-22097) 


Thermal Shock: (— 65°C to 125°C) 
Humidity: (80 ~ 98% Rh, 240 hrs.) 


Mech. Shock: (100 g) 
Vibration: (20 g, 10 to 2000 Hz.) 


Low Temp. Operation: (—55°C, 2 hrs.) 
High Temp. Exposure: (125°C, 250 hrs.) 
Load Life: (70°C, 0.125 W, 1000 hrs.) 
Soldering Heat: (215°C, 35 sec. or 260°C, 10 sec.) 
Immersion: Fluorocarbon Liquid, 85°C, 1 min. 


aR/R = 2.004 SS Ss 1.00% 
aR/R = 2.00% 

aR/R Ss 1.00%4 SS = 1.00% 
AR/R = 1.00% 4 SS = 1.00% 
aRR S 2.00% 4SS S 2.00% 
aR/R = 3.00% a SS = 2.00% 


aRR S 3.00% a SS S 1.00% 
ARR S 1.00% 
No Leaks 


Model ST-3 


_ Standard Resistance 
_ Values and Codes _ 


‘eau ee | 
Package Option 


Blank = Bulk Pack 
1 = Tape and Reel/1000 Units 


Pin Style 
Resistance Code 


Marking 


Units marked with resistance code and 1 digit 
date code 
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Surface Mount Trimming Potentiometers 
Model ST-3 


ST-3A 
Top Adjust 


UNSPECIFIED TOLERANCE +0.3 mm (.012) 


0.4W X 1.5L X 0.50 
(.016W X .059L X .020D) 


ST-3 | 4.0£0.1 mm 


Tape 1.55299 mm 9 (1872.004) 


Dimensions — (%!7000) | | [4.00.1 mm 
j (.157+.004) 


| | F jad 
1.75+0.10 mm ! H DOOROOS) earn 0.20+0.100 mm 


(.069+.004) | | | 1 t “(0794.002) (.008+.004) 


ary aa 
Sa ep \ 

3.50+0.05 mm | ' | ' ' as | fee 
“(138#.002) iam [OC Ue a Blanee em 


(.047) a |e cos2) 


| 
el tie 3.2 mm 
| 


| (.126) 


8.00+0.3 mm 
(.315+.012) 


| 


Suggested Land Pattern 


FEED DIRECTION 2,400.10 mm 
(.094+.004) 


2.50 +3 39mm 2341.00 mm 
ST-3 (098 * 020 OIA) (.906+.039) 

i i -098 _ 999 DIA, 
Reel Dimensions 


913+0.50 mm 
(.512+.020) 


4178+2.00 mm 8.40+2.00 mm 
(7.01£.079) (331.079) 
Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
a 2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
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Features 


Surface Mount Trimming Potentiometers 
Model ST-4 


Surface Mount Trimming 
Potentiometer, 4 mm 

Square Single Turn, Cermet 
Model ST-4 
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Sealed to Allow for Automatic Processing 
Vertical and Horizontal Adjustment Styles 
Gull Wing, J Lead and Thru Hole Pin Styles 
Precious Metal Alloy Contact 


Specifications 


Electrical 


Resistance Range 
Resistance Tolerance 
Temp. Coeff. of Resistance 


Power Rating 

Operating Voltage Max. 
Wiper Current Max. 
Electrical Angle, Nominal 
Electrical Continuity 

End Resistance 
Resolution 

Contact Resistance Variation 
Operating Temp. Range 
Insulation Resistance, Min. 
Dielectric Strength 


Mechanical Pin Style 
Mechanical Angle, Nominal —: 240° Nominal Resistance Code 
Operating Torque : 100 gram-cm max. (1.39 0z-in.) 


Stop Strength, Min. 
Rotational Life 


Tape and Reel, Magazine and Bulk Packaging 


: 10 Ohms to 2 Meg. Ohms 
: +20% Standard 
: 100 Ohms to 2 Meg. + 100 ppm, 


Others + 250 ppm. 


: 1/4 Watt at 70°C 

: 200 VDC or power rating, whichever is less. 
: 100 mA or power rating, whichever is less. 
: 210° Nominal. 

: Continuous over full mechanical range. 

: 1% or 2 Ohms, whichever is greater. 

: Essentially infinite. 

: 1% or 3 Ohms, whichever is greater. 

: — 56°C to 125°C. 

: Min. 1000 Meg. at 500 VDC for 2 min. 

: 500 VAC rms, 1 minute, 1 milliamp max. 


: 300 gram-cm min. (4.17 0z-in.) 
: 100 cycles, (a R/R = 2 + 3%) 


Environmental (MIL-R-22097) 


Thermal Shock: (— 65°C to 125°C) 
Humidity: (80 ~ 98% Rh, 240 hrs.) 
Mech. Shock: (100 g, 6 axes, 3 times) 
Vibration: (20 g, 10 to 2000 Hz.) 

Low Temp. Operation: (— 55°C, 2 hrs.) 
High Temp. Exposure: (125°C, 250 hrs.) 
Load Life: (70°C, 0.25 W, 1000 hrs.) 
Soldering Heat: (260°C, 10 sec. or 215°C, 3 min.) 
Immersion: Fluorocarbon Liquid, 85°C, 1 min. 


aR/R <= 2.004 SS = 1.00% 
aR/R = 2.00% 

aR/R <= 1.00% aSS = 1.00% 
aR/R <= 1.00% a SS = 1.00% 
aR/R S 2.00% 4SS = 2.00% 
aR/R < 3.00% 4 SS = 2.00% 
aAR/R <= 3.00% 4 SS = 1.00% 
aAR/R S 1.00% 

No Leaks = 


Part Number 


een | 
Package Option 


Blank = Bulk Pack 
T = Tape and Reel/500 Units 
M = Magazine/50 Units 


Marking 


Units marked with resistance code, and 2 digit 
date code 
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Surface Mount Trimming Potentiometers 


Model ST-4 


ST-4A 
J Lead 
Top Adjust 


ST-4B 
Gull Wing 
Top Adjust 


ST-4G 
J Lead 
Side Adjust 


SUGGESTED LAND 


PATTERNS 


A and B Styles Conform 
to Industry Standard, 


VRCI SMT —300, for 4mm 


Single Turn 

Center Line of Part 
Falls on Center Line 
of Pattern 


Metric 


0.60 W x 2.30 L x 0.50 D 
(.024 W x .091 L x .020 D) 


0.60 W x 2.30 L x 0.50 D 
(.024 W x .091 L x .020 D) 


0.60 W x 2.30 L x 0.50 D 
(.024 W x .091 L x .020 D) 


—— 


5.702833 mm __ 
@ goats) 


Elysian 


2.00.1 mm 
(.079+.004) 


2.0£0.1_ mm 
(.079+.004) 
TYP. 3 PLCS. 


4.0£0.1_ mm 
(.157+.004) 


2.340.1_ mm 


(.091+4.004) 
1.3+0.1_mm 
(.051+.004) 
TYP. 2 PLCS. 


3.10 mm 
(.122) 


1,340.1 mm f 


(.051+,004) 
TYP. 3 PLCS. 


1,340.1 mm =| j 


(.051+.004) 
TYP. 2 PLCS. 


2.30 mm 
(.091) 


5.207208 mm 


3.00 mm __ 
“(.2054:893) 


(118) 


2.30 mm 
(.091) 


MIN. (TYP. 3 PLCS.) 


0.80 mm 
(.031) 


ltt 


(.092) 
ROTOR 


BOTTOM MEW 


ST4G 


2.0£0.1_ mm 


pL tores.000) 


2.0+0.1_ mm yg— 


(.079+.004) 
3.35£0.1_mm 


§.5+0.1 mm Bape 


(.217+.004) 


2.3£0.1 mm 


(.091+.004) 
1.6+0.1_ mm 
(.063+.004) 
2.5+0.1_ mm 


Gosia) TYP. 2 PLCS. 
TYP. 2 PLCS. 


2.340.1_ mm 
(.091+.004) 


1. Dimensions are in millimeters (inches in parentheses are for reference only). 


2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
3. See packaging options on following pages for packaging dimensions. 


Mepcopal Company, 
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Surface Mount Trimming Potentiometers 
Model ST-4 


ST-4C 
Thru Hole 
Top Adjust 


0.60 W x 2.30 L x 0.500 
(.024 W x .091 L x .020 D) . 4.00+1.00 mm 
(157+.039) 


TyP. 3 PLCS. 


ST-4D 

Gull Wing 0.60 W x 2.30 L x 0.50 D 
Bottom Adjust (.024 W x .091 L x .020 D) 
Semi Standard 


ST-4F 

Thru Hole 0.60 W x 2.30 L x 0.50 D 
Bottom Adjust (.024 W x .091 L x .020 D) 
Semi Standard 


SOLDER PLATE 


BOTTOM VIEW 


ST-4H 


Gull Wing 1.20 mm 
Side Adjust 0.60 W x 2.30 L x 0.50 D (2) (047) 
Semi Standard (.024 W x .091 L x .020 D) | 


~—— 


5.70485 mm 
(2247-31) 


Be fh A 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
3. See packaging options on following pages for packaging dimensions. 


——— CW 
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Surface Mount Trimming Potentiometers 


Model ST-4 


3.75+0.3 mm f 3.75£0.3 mm 
: (148£.012) f ees (148.012) 
oe zl ie 2A | 8.5+0.3 mm 


(335.012) 


6.5+0.3 mm 7,940.3 mm (.189+.012) 
(.256+.012) (.311+.012) 


2,040.3 mm 


(.079+.012) 
. 2 . . 7.2£0.3 
Magazine Packaging Dimensions Geena 


ST4TA 8.0£0.1_ mm 1.5733 mm 6 
ST4TB ler (315.004) | De elon (.0597:00% 9) 


1 4.040.1_mm_ 
Tape Dimensions 1.75+0.10 mm | [s (1574.004) 0.30+0.05 mm 
' 


A010 mm 2,000.05 —_—_—— 
(069.004) ' -s eae, (012.002) ry i 


5.50+0.05 mm 
(.217+.002) 


DIRECTION 
-—- OF 


12.0£0.3 mm UNREELING 


(.472+.012) 


12.0+0.1 mm 


ah el ALLS 1.5 wan mm @ 

ST4TG pre rcs al bee (ats © 
s . pel .) mm 
Tape Dimensions 1.75£0.1 mm | | (157+.004) 
(.069+.004) BEY 2.00£0.1mm 
(.079+.004) 


7.5£0.1 mm 
(295.004) 
DIRECTION 
16.0£0.3 mm whosiaaie 
(630+.012) 


date 


Reel Dimensions ST4 TAy 18) pas ovo ne 
(.5314 -979 ) 
ST416 16.4 29 mm 
ST4 TA, TB 079 
(.646%-079 ) 
REEL DIAMETER 
ST4 TG 


178.0£2.0_ mm @ 
(7.0084.079) 6 
250.0+2.0 mm @ 
(9.8434.079) @ 


13.0£0.5_ mm 


eo (.512+.020) 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
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Surface Mount Trimming Potentiometers 
Model ST-5 
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surface Mount Trimming 
Potentiometer, 6 mm 
Square Multiturn, Cermet 
Model ST-5 


Features 


e Sealed to Allow for Automatic Processing 

e Vertical and Horizontal Mount/Adjust Styles 

e Precious Metal Alloy Contact 

e Tape and Reel, Magazine and Bulk Packaging 


Standard Resistance 
Values and Codes 


Specifications 
Electrical 


Resistance Range 
Resistance Tolerance 
Temp. Coeff. of Resistance 


Power Rating 

Operating Voltage Max. 
Wiper Current Max. 
Electrical Angle, Nominal 
Electrical Continuity 

End Resistance 
Resolution 

Contact Resistance Variation 
Operating Temp. Range 
Insulation Resistance, Min. 
Dielectric Strength 


Mechanical 

Mechanical Angle, Nominal 
Operating Torque 

Stop Strength, Min. 
Rotational Life 


: 10 Ohms to 2 Meg. Ohms 
: +10% Standard 
: 100 Ohms to 2 Meg., +100 ppm/°C 


Others + 250 ppm/°C. 


: 1/4 Watt at 85°C 

: 200 VDC or power rating, whichever is less. 
: 100 mA or power rating, whichever is less. 
: 11 Turns Nominal. 

: Continuous over full mechanical range. 

: 1% or 2 Ohms, whichever is greater. 

: Essentially infinite. 

: 1% or 3 Ohms, whichever is greater. 

i= 55°C: 1Oie al 200G: 

: Min. 1000 Meg. at 500 VDC for 2 minutes. 
: 600 VAC rms, 1 minute, 1 milliamp max. 


: 14 Turns Nominal 

: 200 Gram-cm (2.78 oz.-in.) max. 
: Not Applicable, Wiper Idles 

: 200 cycles, 


10 0 to 200 0 (a R/R = 0.50 + 3%) 
500 2 to 2 MQ (a R/R = 0.50 + 2%) 


Environmental (MIL-R-22097) 


Thermal Shock: (— 65°C to 125°C) 
Humidity: (80 ~ 98% Rh, 240 hrs.) 


Mech. Shock: (100 g) 


Vibration: (20 g, 10 to 2000 Hz.) 

Low Temp. Operation: (— 55°C, 2 hrs.) 
High Temp. Exposure: (125°C, 250 hrs.) 
Load Life: (85°C, 0.25 W, 1000 hrs.) 


AR/R = 1.00% a SS = 1.00% 
aAR/R = 1.00% 

aAR/R = 1.00% 4 SS = 1.00% 
aAR/R S 1.00% 4 SS = 1.00% 
AR/R = 2.00% 4 SS = 2.00% 
AR/R S 2.00% a SS = 2.00% 


2.00% a SS = 1.00% 
aAR/R = 1.00% 


aR/R 


IA 


Model roe ik Lee | 
Package Option 


Blank = Bulk Pack 
Ty = Tape and Reel/500 Units 
M = Magazine/50 Units 


Pin Style 
Resistance Code 


Marking 


Units marked with resistance code, 2 digit date code, 
model designation and pin numbers 


Soldering Heat: (215°C, 3 min. or 260°C, 10 sec.) 
Immersion: Fluorocarbon Liquid, 85°C, 1 min. No Leaks 
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Surface Mount Trimming Potentiometers 
Modei ST-5 


ST-5W 
Gull Wing 
Top Adjust 


ed 6.00 mm 
| (.240) 
0.50 mm 
(.020) 
TYP. 3 PLCS. 
MIN. 


‘ 1.00_mm 


(040) 


0.90_mm 
C035) (100) 


0.40 mm 
(.016) EOE 
FLATTENED LENGTH (065) DIA. SHAFT HEAD 
TYP. 3 PLCS. to 
stot 0:60. mm woe x 0-80 mm perp. 
(025) (030) 
Suggested Land Pattern 


ST-5X 
Gull Wing 
Side Adjust 


ai 
240 
tae | 


TyP. 3 PLCS. 


ta DIA. SHAFT HEAD 


7 0.60 mm 0.80 mm p¢Fp. 
See ee ime 


Suggested Land Pattern 


ST-5P 6.75 mm 
Gull Wing #3". “(266) 3 
Side Adjust 


ae — 


Gon DIA. SHAFT HEAD 


0.60 mm 0.80 mm 
sor Pepenm wide x PSC mm DEEP. 
Suggested Land Pattern 


ST-5R 
Gull Wing 
Side Adjust 


2.50 mm 
"100 TYP. 


Gore DIA. SHAFT HEAD 


0.60 mm 0.80 mm p 
SLOT (025) WIDE X (030) EEP. 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 


Ee 3. See packaging options on following pages for packaging dimensions. 


Suggested Land Pattern 
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Surface Mount Trimming Potentiometers 
Model ST-5 


ST-5M 
Magazine Packaging Dimensions 
Each Magazine Contains 50 Units and Is 380 + 2 mm (14.96 + .079) Long. 


ae 


8.5+0.3 mm 
(335+.012) 
TYP. ALL STYLES 


N 
SNS 
NI 
\ 
S 
N\ 


MMO 
WOH 
WOOO 


N 
a\ 


WOH 
SMU ss 


WLLL, 
ZL 


Vas 
WOOO 
NN 
N 
NS 
SSSSS 
N 
N 
XS 
SSS 


N 


(433.012) 
TYP. ALL STYLES 


ST5TW 

ST5TX 

Tape Dimensions 

12 mm Pitch On 16 mm Tape. 

Units Packaged 500 Per Reel. 

Conforms to EIA-481-A Standard for Surface Mount Components. 


12.00:0.10 mm 


4.00+0.10 mm (.472+.004) 
(.1574.004) 1.75+0.10 mm 014020101mm 


2.00£0.10 mm (069+ .004 .016+.004 
1.50+0.10 mm (079.004) ¢ / 


g (.059+.004) 
pobedye ts 


_7.5040.10 mm 
(.295+.004) 


16.00+0.30 mm 
(.630+.012) a4 


SZ 
y FE, 


8.50+0.30 mm 


DIRECTION ON UNREEUING (335¢.012) 
a 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
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Surface Mount Trimming Potentiometers 


Model ST-5 


ST5TP 

ST5TR 

Tape Dimensions 

12 Pitch on 16 mm Tape 

Units Packaged 500 Per Reel. 

Conforms to EIA-481-A Standard for Surface Mount Components. 


12.00+0.10 mm 
(.472+.004) 


4.00+0.10 mm 


(.157+.004) 1.75+0.10 mm 


0.40+0.10 mm 
2.00+0.10 mm (.069+.004) ~(.016+.004) er 


4 1.504+0.10 mm (.079+.004) 


(.059+.004) 


_7.5040.10 mm 


(.295+.004) 
16.00+0.30 mm 
(.630+.012) 


5.00+0.30 mm 
DIRECTION ON UNREEUNG (.197+.012) 


——— ooo 


Reel Dimensions 
ST5 TW and TX on 330 mm (13 Inch) Dia. Reel. 
ST5 TP and TR on 250 mm (10 Inch) Dia. Reel. 


0.0 


16.4+ 29 mm 
: 079 
(6464-079 ) 


_330.042.0 mm @ 


.O+. e 
(15.04.079) @ pees DIAMETER 
250.0+2.0 mm @ S15 TP AND TR 21.0+0.50 mm 


(9.843+.079) @ i -B27+.020) 


80.0+1.0 mm DIA. 
(3.150+.039) 


STS TW AND TX 


2.080.5 mm 
(.079+.020) 


13.0£0.5_mm 
(.512+.020) 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/ .012 inches). 
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Features 


e Sealed to Allow for Automatic Processing 


e Precious Metal Alloy Contact 


e Tape and Reel and Bulk Packaging 


Specifications 


Electrical 


Resistance Range 
Resistance Tolerance 
Temp. Coeff. of Resistance 


Power Rating 

Operating Voltage Max. 
Wiper Current Max. 
Electrical Angle, Nominal 
Electrical Continuity 

End Resistance 
Resolution 

Contact Resistance Variation 
Operating Temp. Range 
Insulation Resistance, Min. 
Dielectric Strength 


Mechanical 

Mechanical Angle, Nominal 
Operating Torque 

Stop Strength, Min. 
Rotational Life 


: 50 Ohms to 1 Meg. Ohms 
: +20% Standard 
: 100 Ohms to 1 Meg. + 100 ppm/°C 


500 + 250 ppm/°C 


: 1/4 Watt at 70°C 

: 200 VDC or power rating, whichever is less. 
: 100 mA or power rating, whichever is less. 
: 2.5 Turns Nominal. 

: Continuous over full mechanical range. 

: 1% or 3 Ohms, whichever is greater. 

: Essentially infinite. 

: 1% or 3 Ohms, whichever is greater. 

: — 58°C to 125°C. 

: Min. 1000 Meg. at 500 VDC for 2 min. 

: 500 VAC rms, 1 minute, 1 milliamp max. 


: 3 Turns Nominal 

: 50 gram-cm (0.70 oz-in.) max. 

: Not applicable, wiper idles 

: 100 cycles (a R/R = 2.00 + 3%) 


Environmental (MIL-R-22097) 


Thermal Shock: (— 65°C to 125°C) 
Humidity: (80 ~ 98% Rh, 240 hrs.) 


Mech. Shock: (100 g) 


Vibration: (20 g, 10 to 2000 Hz.) 

Low Temp. Operation: (— 55°C, 2 hrs.) 
High Temp. Exposure: (125°C, 250 hrs.) 
Load Life: (70°C, 0.25 W, 1000 hrs.) 
Soldering Heat: (215°C, 35 sec. or 260°C, 10 sec.) 
Immersion: Fluorocarbon Liquid, 85°C, 1 min. 


Mepcopal Company 


AR/R S 2.00% a SS = 1.00% 
aR/R S 2.00% 

aR/R S 1.00% 4 SS = 1.00% 
aAR/R <= 1.00% a4 SS = 1.00% 
aAR/R S 2.00% 4SS = 2.00% 


aAR/R S 3.00% a SS = 2.00% 
aAR/R <= 3.00% a SS = 1.00% 
aR/R S 1.00% 

No Leaks 


Surface Mount Trimming Potentiometers 
Model ST-7 
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Surface Mount Trimming 
Potentiometer, 7 mm 
Square Multiturn, Cermet 
Model SI-7 


Standard Resistance 
_ Values and Codes © 


eure! #-) | 
Package Option 


Blank = Bulk Pack 
T = Tape and Reel/500 Units 


Pin Style 
Resistance Code 


Marking 


Units marked with resistance code, and 2 digit date 
code and model designation refer to Model ST-5 for 
Tape and Reel Dimensions. 
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Surface Mount Trimming Potentiometers 
Model ST-7 


ST-7A 
J Lead 
Top Adjust 
1.20 mm 
(047) 


0.5W X 2.0L X 0.5 D mm 
(.020W X .028L X .020D) 


ST-7B 
Gull Wing 
Top Adjust 3.40 mm 
0.02 mm 


MIN. (001) 


O.SW X 2.0L X 0.5 D mm 
(.020W X .028L X .020D) 


Suggested Land Patterns 


ST-7A 


2.00 mm 


(079) 079) 2.00 mm 


1.60 mm oy mm 1.60 mm 
(063) ee 138) (063) 


oh 
cette ie 
ie ead 


2.35_mm ws [4 00_mm 2.35 mm i 
(.093) (.079) (093) — -- (079) 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
2. Tolerances unless otherwise specified +/ 0.30 mm (+/- .012 inches). 


>—\_- CW 
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Surface Mount Trimming Potentiometers 9 


Soldering Process Application Recommendations 
for Sealed Surface Mount Components 


Mepcopal’s sealed surface mount components are designed to withstand the processes related to infrared and vapor phase 
reflow, as well as dual wave soldering. They are sealed against flux entrapment by means of an O-ring seal (or multiple chevron 
press fit in the case of multiturn devices) and utilizes materials that can withstand exposure to all commonly used defluxing sol- 
vents. The design of these components presupposes the process conditions and materials listed below. 


Flux and Solder: 


While solderability is tested with R type flux, use of all fluxes of all levels of activity is possible when processing Mepcopal sealed 
surface mount devices (from R type flux OA); however, as in all soldering applications, it is advisable not to use flux of an activity 
level greater than that necessary to achieve optimum yields for solder wetting. 

Fluxes of RA and OA activity levels are active (i.e. corrosive) at room temperatures and therefore must be removed by a thor- 
ough cleaning process. It is recommended that all types of fluxes be removed by cleaning because of the possibility of future 


exposure to elevated temperatures. 
Suggested solder compositions are Sn63/Pb37, Sn60/Pb40, or Sn62/Pb36/Ag2, with Sn63/Pb37 preferred. Typical solder 
paste print thickness would be .008 to .010 inches thick. 


Reflow of Solder and Soldering: 


Normal preheating used to activate flux and minimize thermal shock to components is required. Temperature slopes (gradients) 
when measured at the component side of the board should be kept to below 180°C per minute. 


e Dual Wave Soldering—230°C to 260°C solder temperature for a period not more than 10 seconds (5 seconds recommended). 
e IR Reflow Soldering—220°C to 240°C case temperature for a period not more than 30 seconds (15 seconds recommended). 


e Vapor Phase Reflow—vapor with 215°C condensation temperature for a period not more than 3 minutes (120 seconds 
recommended). 


Cleaning: 


An appropriate cooling down time is necessary after soldering and before exposure to defluxing solvents. The temperature of the 
component body when exposed to cleaning should not exceed 70°C. 

Cleaning can be accomplished by ultrasonic (vapor side and ultrasonic tank, up to 5 minutes, 1 minute recommended) or spray 
rinse with temperatures on the order of 65°C and pressures of not greater than 80 psi 5.5 Kg-cm?) for a period not to exceed 20 


seconds. 
Appropriate defluxing solvents are: 


e 1-1-1 Trichloroethane e Freon (TE, TMS, TF) 
e Aqueous detergent solutions e Methanol 


e Terpene based semiaqueous 


Adjustment: 


Adjustment of components should be performed only after adequate cooling to allow temperature stabilization and evaporation 
of solvents (approximately 5 to 6 minutes at room temperature after defluxing). 
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Surface Mount Slide Switch 
Model CHS 


Surface Mount Slide Switch 
.050” Lead Pitch 
Model CHS 


Part Number 


Features 
e Tape Sealed to Allow for Automatic Processing CHS - 04 T A 


e Gull Wing and J Lead Model pet lowe 1 
ode 


e Highly Automated Assembly 
e Bulk or Tape and Reel Packaging 


Specifications 


General 
Operating Temp. Range : —40°C to + 85°C Number = Positions 
Storage Temp. Range =: —40°C to + 85°C 04:4 
Sealing Method : Top tape 06:6 
: 08:8 

Electrical 
Contact Rating 

Non-Switching : 100 mA @ 50 VDC max. 

Switching : 25 mA @ 24 VDC max. 100 mA @ 6 VDC max. packed 
Contact Resistance : 50 mQ. max. @ 1KHz, 1.5 mA, 20 mV max. eChegn lg 
Insulation Resistance —: 1,000 MQ min. @ 100 VDC for 60 sec. Blank = Bulk 
Dielectric Strength : 0.5 mA max. 500 VAC @ 50 Hz for 60 sec. T = Tape and Reel 
Mechanical Terminal Type 
Operating Force : 1.0 kgf max. A = JHook 
Rotational Life : 2,000 cycles B = Gull Wing 
Environmental (MIL-STD-202) ; 
Thermal Shock: Marking 
Poca Secu Ming Dyed Saa Ciicnanore Below Units marked with two digit date code, switch 
Temp./Humidity; (— 10°C to +65°C, position marks 

0 ~ 96% Rh, 24 hrs., 10 Cycles) See Criteria Note Below 
Low Temp. Storage: (— 40°C, 96 hrs.) See Criteria Note Below 
High Temp. Storage: (85°C, 96 hrs.) See Criteria Note Below 
Mechanical Life: (2000 cycles 
@ 0 Load or 100 mA,6 VDC) See Criteria Note Below 
Soldering Heat: (240°C, 10 sec.) See Criteria Note Below 


Mechanical Shock: 
(50 g, 11 mS, Semi-Sine Wave, 


6 Axes, 3 Cycles) Contact Bounce 10S Max. 
Vibration: 
(10 g, .060 DA, 10 to 500 Hz, 2 hrs., 

3 Axes) Contact Bounce 10uS Max. 


Criteria Note 


Contact resistance not greater than 50 mQ 
Insulation resistance not less than 1,000 MQ 
Operating force not greater than 1.0 kgf 
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J-Hook 
Lead Style (A) DATE CODE 


0.10£0.10mm 
(.004+.004) 


2.50 
a= SEE TABLE A 


MAX. "S98 
| 1.404£0.15mm 
0.4078383 mm (.055+.006) 

“(016 +8894) 1.2740.15mm 


~(050+.006) 


Gull-Wing 
DATE CODE 


0.60 mm 


Lead Style (B) STROKE 094) 


0.10+0.10mm 
(.004+.004) 


dead fu SEE TABLE A 


MAX, Ca 7 


| 1.40£0.15mm 
0.408.183 mm (.055+.006) 
(.016 8.984) 1.27+0.15mm 


(.050+. ~ (050+.006) 


Ds eeu are 


iftit ttt 


NUMBER _OF POSITIONS 


Surface Mount Slide Switch 
Model CHS 


8 POSITION 


6 POSITION 


ak, 0.15 +8188 mm 
5.60 +8388 mm (00648884) 


(.22048-818) 


1.27 mm 
(.050) 


0.76 mm 
(030) 


PCB Land Pattern 


(Reference) 


8 POSITION 


6 POSITION 


1.27 mm 
(.050) 


(030) 


PCB Land Pattern 


(Reference) 


Table A 


ASSEMBLY LENGTH 
6.60 mm_ (.260) 
9.20 mm_ (.362) 
11.70 mm_ (.461) 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only) 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
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1 O Sealed Surface Mount Selector Switch 


Model CS-4 


Surface Mount Selector 
Switch, 4 mm Square 
Model CS-4 


Features Criteria Note 
e Sealed to Allow for Automatic Processing Contact Resistance not greater than 100 mQ 
¢ Gull Wing and J Lead Insulation Resistance not less than 100 MQ. 
e Highly Automated Assembly (10 MQ for Humidity) 
e Bulk or Tape and Reel Packaging 
Specifications 
General Part Number 
Operating Temp. Range : — 25°C to + 70°C 
Storage Temp. Range =: —40°C to + 70°C 
Sealing Method : O Ring Sealed ky ; Se Nee 
Electrical Model | 
Contact Rating :DC 0.5 VA 
Maximum Current : 100 mA max. No. of Poles 
Maximum Voltage : 16 VDC ia=1iPole 
Contact Resistance : 100 mQ max. @ 1KHz, 20 mV 2 = 2Pole 
Insulation Resistance : 100 MQ min. @ 500 VDC 
Dielectric Strength : 1 mA max. 500 VAC @ 50 Hz for 60 sec. No. of Contacts (Throws) 
Mechanical 2 = 2Contacts 
Shaft Torque : 100 g-cm (1.39 0z.-in.) max. eels 
Number of Positions ae 
Step Angle - 45° Contact Timing 
Rotational Life : 200 Cycles min. N = Non-Shorting (1 Pole 3 Contacts) 

; a E; ; Y = Non-Shorting with Neutral Detent 
stop Strength CSU REN EGE Best) alin (1 Pole 2 Contacts, 2 Pole 2 Contacts) 
Environmental (MIL-STD-202) 

Thermal Shock: Packaging 
(—40°C to + 70°C, 30 min. Dwell, 5 Cycles) | See Criteria Note Below None = Bulk 
Humidity: (90 ~ 95% Rh, 40°C, 48 hrs.) See Criteria Note Below T = Tape and Reel/500 Units 
Low Temp. Storage: (— 40°C, 16 hrs.) See Criteria Note Below 
High Temp. Storage: (70°C, 16 hrs.) See Criteria Note Below Terminal Type 
Rotational Life: A = J Hook 
(200 Cycles @ 0 Load or 30 mA, 16 VDC) See Criteria Note Below B = Gull Wing 
Soldering Heat: (260°C, 10 Sec.) See Criteria Note Below C = Thru Hole (1 Pole 2 Contact Only) 
Mechanical Shock: ‘ 
(50 g, 11 mS, Sawtooth, Marking 
6 Axes, 3 Cycl tact B 0.1 Max. ; : ae 
Vibration: ycks) Ne ee me Max Units marked with two digit date code and 
(10 g, .060 DA, 10 to 55 Hz switch position marks 
2 hrs., 3 Axes) Contact Bounce 0.1 mS Max. 
Immersion: Fluorocarbon 
Liquid, 85°C, 1 min. No Leaks 
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Sealed Surface Mount Selector Switch 1 
Model CS-4 


CS-4-12YA 
J Lead 
Top Adjust 


0.60 W x 2.30 L x 0.50 D 
(.024 W x .091 L x .020 D) 


5.20 #003 mm 
(.205 228 


Suggested Land Pattern 


CS-4-12YB 
Gull Wing 
Top Adjust 


0.60 W x 2.30 L x 0.50 D 
(.024 W x .091 L x .020 D) 


Suggested Land Pattern 


CS-4-12YC 
Thru Hole 
Top Adjust 


0.60 W x 2.30 L x 0.50 D 
(.024 W x .091 L x .020 D) 


Ree ame Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
-—_—§ Neural 2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 


3. See packaging options on following pages for packaging dimensions. 
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Sealed Surface Mount Selector Switch 
Model CS-4 


CS-4-13NA 
J Lead 0.60 W x 2.30 L x 0.50 D 
Top Adjust (.024 W x .091 L x .020 D) 


1.32 mm 


i Abels. 
; — 132mm vp (.052) | (.052) 


(.052) 
Land Pattern 


CS-4-13NB 


Gull Wing 0.60 W x 2.30 L x 0,50 D 
Top Adjust (.024 W x .091 L x .020 D) 


1.32 mm 1.32 mm 


1.32 : 
cons Mut (082). | (.052) 


Land Pattern 


CS-4-22YA 


J Lead 0.60 W x 2.30 L x 0.50 D 
Top Adjust (.024 W x .091 L x .020 D) 


| ' 1.32 mm 
— (.052) hue 


CS-4-22YB 


Gull Wing 0.60 W x 2.30 L x 0.50 D 
Top Adjust (.024 W x .091 L x .020 D). 


Land Pattern 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
3. See packaging options on following pages for packaging dimensions. 
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Sealed Surface Mount Selector Switch 
Model CS-4 


CcS-4 


Tape Dimensions 


4.00+0.10 mm 
(.157+.004) 


1.5029: mm # 2.00+0.05 mm 
(.0597:00% pia.) H (.079+.002) 


1.75+0.10 mm | 8.00+0.1_mm 0.30+0.05 mm 


j._ 8.00+0.1_mm_ 
(069+.004) i j (.315+.004) (.012+.002) Ali: 


5.50£0.05 mm 
(217.002) 


12.0040.3 mm 
(.472+.012) 


2.70+0.10 mm 
(.106+.004) 


' 
a 


—————“7“™— 
FEED DIRECTION 


CcS-4 


Reel Dimensions 


2.50 woe nas @23+1.00 mm 


Se -906+.039 
(.098 *:020 DIA.) ( ) 


#13£0.50 mm 
(.512+.020) 


pA wevaed v 


Fas 


$1782.00 mm 14.041.50 mm 
(7.01+.079) (551.059) 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
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Surface Mount Coded Switch 
Model S-7000 


Surface Mount Coded 
Switch 7 mm Square 
Model S-7000 


Features Criteria Note 
e Hexadecimal or Decimal to Binary Contact Resistance not greater than 100 mQ 
e Sealed to Allow for Automatic Processing Insulation Resistance not less than 100 MQ, 
e Gull Wing and J Lead or Leaded (10 MQ Humidity) 
e Highly Automated Assembly Shaft Torque not greater than 200 g-cm 
e Bulk or Tape and Reel Packaging 
Specifications Part Number 
General S7 0 1.0. TRA 
Operating Temp. Range 20 G.ton 70 C | 
Storage Temp. Range 3 =2ENE WO sb WOKS Model 
Sealing Method : O Ring Sealed 
Electrical Spales 
Contact Rating Oe ae 

Non-Switching : 100 mA @ 50 VDC max. 

Switching : 100 mA @ 5 VDC max. Code Type 
Contact Resistance : 100 mQ max. @ 1KHz, 20 mV 1 = Decimal Reel 
Insulation Resistance > 100 MQ min. : one cone eens, 

@ 100 VDC = hexa ecima ee! 
Dielectric Strength : 1 mA max. 250 VAC feet Rn ti i NE Sa OB 
@ 50 Hz for 60 sec. 
2 Adjustment 

Mechanical Ole top 
Shaft Torque : 200 g-cm (2.78 0z.-in.) max. 
Number of Positions : 10 (decimal), 16 (hex) Backagiog 
Step Angle : 36° (decimal), 22.5° (hex) Ee Enh 
Rotational Life : 10,000 steps min. Tee Tape andpect 
Environmental 
Thermal Shock: Terminal Type 
(—25°C to + 70°C, 30 Min. Dwell, 5 Cycles) | See Criteria Note Below A = J Hook 
Humidity: (90 ~ 95% Rh, 40°C, 240 hrs.) See Criteria Note Below B = Gull Wing 
Low Temp. Storage: (— 25°C, 96 hrs.) See Criteria Note Below a oe 
High Temp. Storage: (70°C, 96 hrs.) See Criteria Note Below P 
Rotational Life: Marking 
(10,000 Steps @ 0 Load or 100 mA, 5 VDC) See Criteria Note Below : : ae 
Soldering Heat: (260°C, 10 sec.) See Criteria Note Below Units marked with two digit date code, mark for 


Mechanical Shock: complementary code, switch position marks 


(50 g, 11 mS, Sawtooth, 6 Axes, 3 Cycles) Contact Bounce 0.1mS max. 
Vibration: 

(10 g, .060 DA, 10 to 500 Hz, 2 hrs., 3 Axes) Contact Bounce 0.1mS max. 
Immersion: Fluorocarbon Liquid, 85°C, 1 min. No Leaks 
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Sealed Surface Mount Coded Switch 1 
Model S-7000 


S-7010A (Real Code) 

S-7030A (Comp. Code) suot 0:80.mm WX 2.60 mm L x 0.60 mm D. 
J Lead (.024 WX .102 L X .024 D) 
Decimal 


2.90 mm 


(.114) 2.54 mm 


(100) 
(TYP.) 


MARK IDENTIFYING COMPLEMENTARY CODE (MODEL S—7030A) 


S-7010B (Real Code) 


S-7030B (Comp. Code) ses pets ror 2.80. mm WX 2.60 mm L_X 0.60 mm D. 
Gull Wing (.024 WX 102 L X .024 D) 


Decimal ae 


9.80 mm 
(.386) 


2.90 mm ni ' 
EZ-8 TOME pecan 


CLS) (.100) (.100) 


0.60 mm 
Hye MIN. (TYP.) (TYP.) (TYP.) 


MARK IDENTIFYING COMPLEMENTARY CODE (MODEL S-7030B) 


S-7010C (Real Code) 


S-7030C (Comp. Code) 

Th Hole SLOT 0.60 mm W X 2.60 mm L X 0.60 mm D. 
a (024 W X .102 L X .024 D) 

Decimal 


0.15£0.05 mm 


‘AD THICKNESS 
ce ied (.006+.002) 


1.20 mm 
£ (047) 
SSS — ® ® © 
7.20 mm 
LEAD VIEW A_ (283) 
(TYP. 6 PLCS.) MARK IDENTIFYING COMPLEMENTARY CODE (MODEL S-7030C) ae (TYP. 6 PLCS) 


Suggested Land Pattern Suggested Land Pattern 
S-7010A S-7010B 
S-7030A ais ane: S-7030B 


2.54 mm re. 


~ (100) 


3,00 mm 


(178) 6.00 mm 


(.236) 


3.50 mM (1p. 6 PLCS.) —t 


(TYP. 3\PLCS.) (TYP. 3 PLCS.) 


Ty BEE aah ae 
wae (TYP. 6 PLCS.) 
i ional aoe (TYP. 6 PLCS.) 


(.063) 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
3. See packaging options on following pages for packaging dimensions. 
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1 Sealed Surface Mount Coded Switch 
Model S-7000 


S-7050A (Real Code) 

S-7070A (Comp. Code) gio 0:60. mm WX 2.60 mm L x 0.60 mm D. 0.80 mm 
J Lead (024 WX .102 L X .024 D) Sever 
Hexadecimal 


2.90 mm 


(asa) ae 2.54 mm_ 


(100) 
(TYP.) 


MARK IDENTIFYING COMPLEMENTARY CODE (MODEL S-7070A) 


S-7050B (Real Code) 
S-7070B (Comp. Code) sor 260mm WX 260 nm x 0 m0 
Gull Wing (.024 WX .102 L X .024 D) 


Hexadecimal i | 


9.80 mm 
(.386) 


{ Ly 
90 ' 
Tene 254 rom o2-54 irom 


(.114) 
(.100) (.100) 
0.60 mm 
(024) MIN. (TYP.) (TYP.) (TYP.) 


MARK IDENTIFYING COMPLEMENTARY CODE (MODEL S-70708) 


S-7050C (Real Code) 

S-7070C (Comp. Code) He coe suo 0:80. mm WX 2.60 mm L_X 0.60 mm D. 
Thru Hole (024 w x 102 L x .024 D) 
Hexadecimal 


0.15+0.05 mm 


LEAD THICKNESS = -2:12£0.05_mm 
(006+.002) 


LEAD VIEW A , 4,001.00 mm 


TyP. 6 PLCS.) 
init OTateS) MARK IDENTIFYING COMPLEMENTARY CODE (MODEL S-7070C) (.157+.039) ( 


Suggested Land Pattern 2.54 mm Suggested Land Pattern 
S-7050A (100) YP: S-7050B 
S-7070A ro ees S-7070B 


(.100) 
4 
tte” 
af 


TYP. 


6.00 mm 
(236) 


3.00 mm 


C SAEED (TYP. 3 PLCS.) 


(TYP. 3 a 


3.50 mm 
(TYP. 6 PLCS.) ad 
id Loti 3.00 mm (Typ. 6 PLCS.) 


(.118) 


1.60 mm ae 60 mm 
‘iia (063) (TYP. 6 PLCS.) ae (TP. 6 PLCS.) 


Metric 1. Dimensions are in millimeters (inches in parentheses are for reference only). 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
3. See packaging options on following pages for packaging dimensions. 
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Sealed Surface Mount Coded Switch 
Model S-7000 


12.00+0.10 mm 


4.00+0.10 mm (.4724.004) 
1,75+0.10 mm 


(.157+.004) 0.30+0.10 mm 
g —1:50#0.10 mm ae (.069+.004) (.012+.004) cape 
4 


(.059+.004) 


7.50+0.10 mm 
(.295+.004) 


16.00+0.30_ mm 
(.630+.012) 


3.40£0.10 mm 


DIRECTION ON UNREELING (.134+.004) 
——— 


Tape Dimensions 


EIA-481-Designation 


Flange Diameter 250 + 2mm (9.843 + .079) 
Hub Diameter 80 + 1mm (3.150 + .039) 
Hub Inside Diameter 13 + 0.5 mm (.512 + .020) 
Drive Spoke Diameter 21 + 0.8 mm (.827 + .031) 
Drive Spoke Width 2+0.5mm (.079 + .020) 
Total Reel Thickness 16.4 +2/-O mm (.646 + .079/—0) 


Reel Dimensions 


SELECTOR POSITION 


16 POSITION, BINARY CODED HEXADECIMAL (BCH) 


10 POSITION, BINARY CODED DECIMAL (BCD) 


REAL CODE 


in| 
ca 
| « || 
foal 
El 
al 
eal 


COMPLEMENTARY 
CODE 


Code Format 
@ CONTACT CLOSED 


1. Dimensions are in millimeters (inches in parentheses are for reference only). 


Metric 
2. Tolerances unless otherwise specified +/- 0.30 mm (+/- .012 inches). 
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1 1 Surface Mount Transistors & Diodes 


A pioneer in Surface Mount products, Philips invented the 
SOT-23 industry standard SM package. Offering full exper- 
tise and innovation in Surface Mount technology, Philips has 
introduced the newest medium-power one-watt SM package, 
the SOT-223 and has the broadest product range in SOT-89, 
SOT-143, and MELF diode packages. 

Our Surface Mount devices, as with all our discrete semi- 
conductors, are tested and manufactured to consistently 
high quality control standards. Both bulk and tape-and-reel 
packaging are available; our tape-and-reel packaging con- 
forms to EIA-RS481A and IEC286-3 specifications. 


Surface Mount Transistors 
and Diodes 


The SOT-223 is the first surface mount package for dis- 
crete semiconductors that can safely dissipate up to one 
watt on standard PCBs at an ambient temperature of 60°C. 
Expertly designed to handle high frequency applications, the 
SOT-223 package is especially useful in mobile communica- 
tions equipment, VLSI test equipment, and anywhere else 
where greater power dissipation or low thermal impedance is 
a concern. 


Diodes Transistors 
General Purpose/ General Purpose/ 
Switching Switching 
Bandswitch Darlington 
Variable Capacitance High Frequency 
Schottky Wideband 
Rectifier Low Noise 
Voltage Reference High Voltage 
Zeners FET’s 
Temperature Trigger Devices 
Sensors 
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Surface Mount Transistors & Diodes 1 1 


Type Index 


BA314L BC808-25 
BA423L BC808-40 
BA582 BC817-16 
BA682 BC817-25 
BA683 BC817-40 


BAS16 BC818-16 
BAS17 BC818-25 
BAS19 BC818-40 
BAS20 BC846A BCW60C 
BAS21 BC846B BCW60D 


BAS28 BC847A BCW61A 

BAS29 BC847B BCW61B BF990 
BAS31 BC847C BCW61C BF990A 
BAS32L BC848A BCW61D BF9144 
BAS35 BC848B BCW69 BF992 


BAS56 BC848C BCW70 BF9147S 
BAS85 BC849B BCW71 BF996S 
BAS86 BC849C BCW72 BF9150 
BAT17 BC850B BCW81 BF998 
BAT18 BC850C BCW89 BFG16A 


BAT54 BC856A BCX17 BFG17A 

BAT54A BC856B BCX18 BFG25AX 

BAT54C BC857A BCX19 BFG31 

BAT54S BC857B BCX20 BFG33 BSP61 
BAT74 BC857C BCX51 BFG35 BSP62 


BAV23 BC858A BCX52 BFG55 BSP103 

BAV70 BC858B BCX53 BFG67 BSP105 BST84 
BAV74 BC858C BCX54 BFG92A BSP106 BST86 
BAV99 BC859A BCX55 BFG93A BSP160 BST120 
BAV153 BC859B BCX56 BFG147 BSP108 BST122 


BAV101 BC859C BCX70G BFG150 BSP109 BSV52 
BAV155 BC860A BCX70H BFG135 BSP163 BYD17 
BAV103 BC860B BCX70J BFG1150 BSP120 BYD17D 
BAV158 BC860C BCX70K BFG198 BSP121 BYD17G 
BAV23S BC868 BCX71G BFQ17 BSP122 BYD17J 


BAW56 BC869 BCX71H BFQ18A BSP126 BYD17K 
BB215 BCF29 BCX71J BFQ19 BSP128 BYD17M 
BB219 BCF30 BCX71K BFQ67 BSP205 BYD37 

BB240 BCF32 BF510 BFQ149 BSP206 BYD37D 
BB241 BCF33 BF511 BFR1I01A BSP220 BYD37G 


BB249 BCF70 BF512 BFR101B BSP225 BYD37J 
BB515 BCF81 BF513 BFR30 BSR12 BYD37K 
BB619 BCP51 BF536 BFR31 BSR13 BYD37M 
BB620 BCP52 BF545 BFR53 ~BSR14 BYD77 
BB804 BCP53 BF550 BFR92 BSR15 BYD77A 


BB811 BCP54 BF569 BFR92A BSR16 BYD77B 
BBY31 BCP55 BF579 BFR93 BSR17 BYD77C 
BBY39 BCP56 BF620 BFR93A BSR17A BYD77D 
BBY40 BCP68 BF621 BFR106 BSR18 BYD77E 
BBY42 BCP69 BF622 BFS17 BSR18A BYD77F 


BBY62 BCV26 BF623 BFS17A BSR19 BYD77G 
BC807-16 BCV27 BF660 BFS18 BSR19A BYV40 
BC807-25 BCV61 BF720 BFS19 BSR20 BZD27 
BC807-40 BCV62 BF721 BFS20 BSR20A BZV55 
BC808-16 BCV71 BF722 BFT25 BSR30 BZV80 
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1 1 Surface Mount Transistors & Diodes 


Type Index (continued) 


BZV81 
BZV90 series 
BZX84 series 
KTY85-163 
KTY85-120 


KTY85-150 
PBYR235CT 
PBYR240CT 
PBYR245CT 
PMBD101 


PMBD352 
PMBD353 
PMBD1444 
PMBD2835 
PMBD2836 


PMBD2837 
PMBD2838 
PMBD6050 
PMBD6100 
PMBD7000 


PMBF43144 
PMBF4392 
PMBF4393 
PMBF4416 
PMBFJ108 
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PMBFJ109 
PMBFJ163 
PMBFJ164 
PMBFJ112 
PMBFJ113 


PMBFJ174 
PMBFJ175 
PMBFJ176 
PMBFJ177 
PMBFJ308 


PMBFJ309 
PMBFJ310 
PMBT2222 
PMBT2222A 
PMBT2369 


PMBT2907 
PMBT2907A 
PMBT3640 
PMBT3903 
PMBT3904 


PMBT3906 
PMBT4401 
PMBT4403 
PMBT5086 
PMBT5087 


PMBT50140 
PMBT5089 
PMBT5401 
PMBT5550 
PMBT5551 


PMBT6427 
PMBT6428 
PMBT6429 
PMBTA05 
PMBTA06 


PMBTA13 
PMBTA14 
PMBTA20 
PMBTA42 
PMBTA43 


PMBTAS5 
PMBTA56 
PMBTA63 
PMBTA64 
PMBTA70 


PMBTA92 
PMBTA93 
PMBTH10 
PMBTH81 
PMBZ5226B 
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PMBZ5227B 
PMBZ5228B 
PMBZ5229B 
PMBZ5230B 
PMBZ5231B 


PMBZ5232B 
PMBZ5233B 
PMBZ5234B 
PMBZ5235B 
PMBZ5236B 


PMBZ5237B 
PMBZ5238B 
PMBZ5239B 
PMBZ5240B 
PMBZ5241B 


PMBZ5242B 
PMBZ5243B 
PMBZ5244B 
PMBZ5245B 
PMBZ5246B 


PMBZ5247B 
PMBZ5248B 
PMBZ5249B 
PMBZ5250B 
PMBZ5251B 


PMBZ5252B 
PMBZ5253B 
PMBZ5254B 
PMBZ5255B 
PMBZ5256B 


PMBZ5257B 
PMLL4148 
PMLL4150 
PMLL4151 
PMLL4153 


PMLL4446 
PMLL4448 


PMLL5200 series 


PRLL4001 
PRLL4002 


PRLL5817 
PRLL5818 
PRLL5819 
PXT2222A 
PXT2907A 


PXT3904 
PXT3906 
PXT4401 
PXT4403 
PXTA14 


189 
189 
189 


189 
172 
172 
We 
172 


172 
172 
185 
181 
181 


179 
179 
179 
140 
144 


140 
144 
140 
144 
150 


PXTA42 
PXTA64 
PXTA92 
PZFJ108 
PZFJ109 


PZFJ163 
PZTA13 
PZTA14 
PZTA42 
PZTA43 


PZTA63 
PZTA64 
PZTA92 
PZTA93 
PZT2222A 


PZT2907A 
PZT3904 
PZT3906 
PZT4401 
PZT4403 
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General Purpose SMD® NPN Transistors 1 1 


General Purpose SMD® 
NPN Transistors 


Description Features 


Philips Components general purpose transistors combine e Continuous current ratings up to 1A 
the highest quality standards with state-of-the-art pro- 
duction equipment to fulfill the need for generic, low-cost 
devices. These transistors provide a broad selection of cur- e SOT-89 for medium power applications 
rent ratings, gains and saturation voltages to address a vari- 
ety of circuit applications. They are offered in a choice of 
surface mount packages, providing the designer with alter- 
natives for different power requirements, circuit board sub- 
Strate materials, and assembly processing techniques. 


e Complementary NPN and PNP devices 


e SOT-223 for 1W power at 60°C on printed circuit boards 


Mechanical Data 


(Dimensions in mm) 


«!6_, <18 
| 14 | 14 
a 
~~ hae ba 
i // a | 2.9 
24 425 
\ | 37D 
ae ror 0.10 
0.8 or 
cal | i 4 02 
| Ai | _.IT1.0.53 16 ae 
J Bese -| | gees ry a 4 : 
),37 & : 
le 1.80,) ae Nee kab 
SOT-89_ BOTTOM VIEW a5} — SOT-143. TOP VIEW 
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1 1 General Purpose SMD® NPN Transistors 


Electrical Specifications 


engene 


BC868 85/375 500/1 0.50 1000/100 
BCP68 85/375 500/1 0.50 1000/100 
BC818-16 100/250 100/1 0.62 500/50 
BC818-25 160/400 100/1 0.62 500/50 
BC818-40 250/600 100/1 0.62 500/50 


BCX20 100/600 100/1 0.62 500/50 
BC848A 110/220 2/5 0.25 10/0.5 
BC848B 200/450 2/5 0.25 10/0.5 


BC848C 420/800 2/5 0.25 10/0.5 
BCV61 SOT-143 100/800 2/5 0.25 10/0.5 
PMBT2222 SOT-23 100/300 150/10 0.4 150/15 
BCW3S1 SOT-23 110/220 2/5 0.25 10/0.5 


BCW32 SOT-23 220/450 2/5 0.25 -10/0.5 
BCW33 SOT-23 420/800 2/5 0.25 10/0.5 
BCW60A SOT-23 120/220 2/5 0.35 10/0.25 
BCW60B SOT-23 180/310 2/5 0.35 10/0.25 
BCW60C SOT-23 250/460 2/5 0.35 10/0.25 


BCW60D SOT-23 380/630 2/5 0.35 10/.25 
PMBTA20 SOT-23 40/400 5/10 0.25 10/1 
PMBT3903 SOT-23 _ 50/150 10/1 0.20 10/1 
PMBT3904 SOT-23 100/300 10/1 0.20 10/1 
PXT3904 SOT-89 100/300 10/1 0.20 10/1 


PZT3904 SOT-223 100/300 10/1 0.20 10/1 
PZT4401 SOT-223 100/300 150/1 0.75 500/50 


PXT4401 SOT-89 100/300 150/1 0.4 150/15 
PMBT2222A SOT-23 100/300 150/10 0.3 150/15 
PXT2222A SOT-89 100/300 150/10 0.3 150/15 


PZT2222A SOT-223 100/300 150/10 0.3 150/15 
BC817-16 SOT-23 100/250 0.62 500/50 
BC817-25 SOT-23 160/400 0.62 500/50 
BC817-40 SOT-23 250/600 0.62 500/50 
BCP54 SOT-223 40/250 0.5 500/50 


BCX54 SOT-89 40/250 0.50 500/50 
BCX70G SOT-23 120/220 0.35 10/0.25 
BCX70H SOT-23 180/310 0.35 10/0.25 
BCX70J SOT-23 250/460 0.35 10/0.25 
BCX70K SOT-23 380/630 0.35 10/0.25 


BC847A SOT-23 110/220 0.25 10/0.5 
BC847B SOT-23 200/450 0.25 10/0.5 
BC847C SOT-23 420/800 0.25 10/0.5 
BCW71 SOT-23 110/220 0.25 10/0.5 
BCW72 SOT-23 200/450 0.25 10/0.5 


BCW81 SOT-23 420/800 0.25 10/0.5 
BCX19 SOT-23 100/600 0.62 500/50 
BCP55 SOT-223 40/250 0.5 500/50 
BCX55 SOT-89 40/250 0.50 500/50 
PMBTAO05 SOT-23 50/- 0.25 100/10 


BCV71 SOT-23 110/220 0.25 10/0.5 
BCV72 SOT-23 200/450 0.25 10/0.5 
BC846A SOT-23 110/220 0.25 10/0.5 
BC846B SOT-23 200/450 0.25 10/0.5 


BCP56 SOT-223 40/250 0.5 500/50 
BCX56 SOT-89 120/220 0.50 500/50 
PMBTA06 SOT-23 50/- 100/1 0.25 100/10 
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Pinout Diagrams 


SOT-23 
PACKAGE STYLE 
1 2 


3 
TOP VIEW 


Marking Codes 


BC817-16 
BC817-25 
BC817-40 
BC818-16 
BC818-25 
BC818-40 
BC846A 


BC846B 
BC847A 
BC847B 
BC847C 
BC848A 
BC848B 


SOT-89 
PACKAGE STYLE 


1 3 2 
BOTTOM VIEW 


PINOUT F: SOT-23 
PINOUT F: SOT-89 
PINOUT G: SOT-143 
PINOUT R: SOT-223 


BC848C 
BC868 
BCP54 
BCP55 
BCP56 
BCP68 
BCV61 
BCV71 
BCV72 
BCW31 
BCW32 
BCW33 
BCW60A 


BCW60B 
BCW60C 
BCW60D 
BCW71 
BCW72 
BCW81 
BCX19 
BCX20 
BCX54 
BCX55 
BCX56 
BCX70G 
BCX70H 


*See individual device data sheet 
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General Purpose SMD® NPN Transistors 1 1 


SOT-223 
PACKAGE STYLE 


SOT-143 
PACKAGE STYLE 


4 3 


j 2 
TOP VIEW 


PIN’ PIN2 PIN3 PIN4 
E B C — 
E B C — 
B,C. C,; E, E, 
B C E Cc 


BCX70J 
BCX70K 
PMBT2222 
PMBT2222A 
PMBT3903 
PMBT3904 
PMBTAO5 
PMBTAO6 
PMBTA20 
PXT2222A 
PXT3904 
PXT4401 
PZT2222A 
PZT3904 
PZT4401 
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1 1 General Purpose SMD® NPN Transistors 


Tape and Reel Specifications 


(Dimensions in mm) 


Devices | Reel Size | Tape Width | Ordering 
SM Package | Per Reel (in) (mm) Suffix 


SOT-23 


Os Caee@ 


a, iy SOT-223 Tape Dimensions 


and Orientation 


SOT-89 


SOT-143 


SOT-223 


Orientation 


SOT-23 and SOT-143 
Tape Dimensions 


SOT-89 
SOT-23 Tape Dimensions 


Orientation and Orientation 
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Description 


Philips Components general purpose transistors combine 
the highest quality standards with state-of-the-art pro- 
duction equipment to fulfill the need for generic, low-cost 
devices. These transistors provide a broad selection of cur- 
rent ratings, gains and saturation voltages to address a vari- 
ety of circuit applications. They are offered in a choice of 
surface mount packages, providing the designer with alter- 
natives for different power requirements, circuit board sub- 
strate materials, and assembly processing techniques. 


Features 


Continuous current ratings up to 1A 


Complementary NPN and PNP devices 


SOT-89 for medium power applications 
SOT-223 for 1W power at 60°C on printed circuit boards 


SOT-143 TOP VIEW 


General Purpose SMD® PNP Transistors 1 1 


General Purpose SMD® 
PNP Transistors 


Mechanical Data 
(Dimensions in mm) 


SOT-23 TOP VIEW 


eal] AQ (OS) 
seam -| “get 
1 2 +5 | 
oar ot ea ae 
poo ea el SOT-89 BOTTOM VIEW 


SOT-223 
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1 1 General Purpose SMD® PNP Transistors 


Electrical Specifications 


Tren ree 


SOT-89 85/375 500/1 : 100/100 
SOT-223 85/375 500/1 : 1000/100 
SOT-23 100/600 100/1 4 500/50 
BC808-16 SOT-23 100/250 = 100/1 ; 500/50 


BC808-25 SOT-23 160/400  100/1 : 500/500 
BC808-40 SOT-23 250/600 : 500/500 
BC858A SOT-23 125/250 : 10/0.5 
BC858B SOT-23 220/475 : 10/0.5 
BC858C SOT-23 420/800 ; 10/0.5 


BCV62 SOT-143 100/800 : 10/0.5 
BCW29 SOT-23 120/260 : 10/0.5 
BCW30 SOT-23 215/500 F 10/0.5 
BCW61A SOT-23 120/200 : — 10/0.5 


BCW61B SOT-23 180/310 : 10/0.5 
BCW61C SOT-23 250/460 hs 10/0.5 
BCW61D SOT-23 380/630 : 10/0.5 
PMBTA70 SOT-23 40/100 : 10/1 
PMBT3906 SOT-23 100/300 : 10/1 


PZT3906 SOT-223 100/300 
PZT4403 SOT-223 . 100/300 
PMBT4403 SOT-23 100/300 
PXT3906 SOT-89 100/300 
PXT4403 SOT-89 100/300 


PMBT2907 SOT-23 100/300 ; 150/15 


BCP51 SOT-223 40/250 F 500/50 


BCX17 SOT-23 100/600 : 500/50 
BCX51 SOT-89 40/250 ; 500/50 
BCX71G SOT-23 120/220 : 10/0.5 
BCX71H SOT-23 180/310 : 10/0.5 
BCX71J SOT-23 250/460 : 10/0.5 


BCX71K SOT-23 380/630 : 10/0.5 
BC807-16 SOT-23 100/250 : 500/50 
BC807-25 SOT-23 160/400 ; 500/50 
BC807-40 SOT-23 250/600 y 500/50 
BC857A SOT-23 125/250 ; 10/0.5 


BC857B SOT-23 220/475 ‘ 10/0.5 
BC857C SOT-23 420/800 : 10/0.5 
BCW69 SOT-23 120/260 ; 10/0.5 
BCW70 SOT-23 215/500 : 10/0.5 
BCP52 SOT-223 40/250 : 500/50 


BCX52 SOT-89 40/250 : 500/50 
PMBTA55 SOT-23 50/ — : 100/10 
PMBT2907A SOT-23 100/300 : 150/15 
PXT2907A SOT-89 100/300 : 150/15 
PZT2907A SOT-223 100/300 150/10 : 150/15 


BCW89 SOT-23 120/260 2/5 : 10/0.5 
BC856A SOT-23 220/475 = 2/5 : 10/0.5 
BC856B SOT-23 125/250 = 2/5 ‘ 10/0.5 


PMBTAS6 SOT-23 50/ — 100/1 : 100/10 
BCP53 SOT-223 40/250 150/2 : 500/50 


BCX53 SOT-89 40/250 150/2 ; 500/50 


TH DTN VAM DADAD DAANTD AAAATD ATMA VD ATAATBD mAaAAAT AAN® ADATDT ATM 
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General Purpose SMD® PNP Transistors 1 1 


Pinout Diagrams PACKAGE STYLE 
SOT-89 
BAG cIvle BORAGE STN EC oe 
4 3 
TOP VIEW TOP VIEW 
PIN1 PIN2 PINS PIN4 
PINOUT F: SOT-23 E B G 
PINOUT F: SOT-89 = B C — 


PINOUT G: SOT-143 BC, C, E, E, 


Marking Codes PINOUT R: SOT-223 B C & C 


BC807-16 BC858C = 3Lp BCW69 Hip | PMBT2907A 
BC807-25 BC869 CEC BCW70 H2p | PMBT3906 
BC807-40 BCP51 : BCW89 H3p | PMBT4403 
BC808-16 BCP52 : BCX17 Tip PMBTA55 
BC808-25 BCP53 : BCX18 T2p PMBTA56 
BC808-40 BCP69 CEp BCX51 AA PMBTA70 
BC856A BCV62 3Mp BCX52 AE PXT2907A 
BC856B BCW29 Cip BCX53 AH PXT3906 
BC857A BCW30 C2p BCX71G  BGp | PXT4403 
BC857B BCW61A _— BAp BCX71H  BHp | PZzT2907A 
BC857C BCW61B_ —- BBp BCX71J BJp PZT3906 
BC858A BCW61C  BCp BCX71K _BKp | PZT4403 
BC858B BCW61D BDp PMBT2907  p2B 


*See individual device data sheet 


Tape and Reel Specifications 


(Dimensions in mm) 


SOT-23 


SOT-89 


SOT-223 Tape Dimensions 
and Orientation 


SOT-143 


SOT-223 


SOT-143 
Orientation 


SOT-23 and SOT-143 SOT-23 SOT-89 
Tape Dimensions Orientation Tape Dimensions 
and Orientation 
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1 1 SMD® Switching Transistors 


Description 


Philips Components switching transistors are fabricated 
using gold doping to reduce the minority carriers in the 
junction, thus improving the transition performance of the 
devices. All are specified for turn-off and turn-on times given 
resistive loaded circuits. These types are offered in a vari- 
ety of surface mount transistor packages including the 
SOT-23, SOT-89 and the new SOT-223, which provide the 
designer options for addressing various power requirements, 
circuit board substrate materials, and assembly processing 
techniques. 


Features 


e Transition times under 12ns for high-speed saturated 
switching 


e Complementary NPN and PNP pairs available 


Up to 1 Watt power dissipation rating @ 60°C on epoxy 
printed circuit boards with the new SOT-223 package 


e Medium power devices offered in the SOT-89 package 


Continuous current ratings up to 1A available 


SMD® Switching Transistors 


Mechanical Data 


(Dimensions in mm) 
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Electrical Specifications 


Type 


BSV52 
PMBT2369 
BSR13 
PMBT2222 


PXT4401 
PMBT4401 
BSR17 
BSR17A 
BSR14 


PMBT2222A 
PXT2222A 
PZT2222A 
BSP40 
BSP41 


BSR40 
BSR41 
BSP42 
BSP43 
BSR42 


BSR43 
BSS64 


PMBT3640 
BSR12 
BSR18 
BSR18A 
PMBT4403 


PXT4403 
BSR15 
PMBT2907 
BSR16 
PMBT2907A 


PXT2907A 
PZT2907A 
BSP30 
BSP31 


BSR30 
BSR31 
BSP32 
BSP33 
BSR32 


BSR33 
BSS63 


Philips Semiconductors 


SOT-23 


Package 


SOT-23 
SOT-23 
SOT-23 
SOT-23 


SOT-89 
SOT-23 
SOT-23 
SOT-23 
SOT-23 


SOT-23 
SOT-89 
SOT-223 
SOT-223 
SOT-223 


SOT-89 
SOT-89 
SOT-223 
SOT-223 
SOT-89 


SOT-89 
SOT-23 


SOT-23 
SOT-23 
SOT-23 
SOT-23 


SOT-89 
SOT-23 
SOT-23 
SOT-23 
SOT-23 


SOT-89 

SOT-223 
SOT-223 
SOT-223 


SOT-89 
SOT-89 
SOT-223 
SOT-223 
SOT-89 


SOT-89 
SOT-23 


80 


80 
100 


VcEO VcBoO 
Vv 


Vv 


100 
500 
800 
600 


600 
600 


40/120 
40/120 
100/300 
100/300 


100/300 
100/300 
50/150 
100/300 
100/300 


100/300 
100/300 
100/300 
40/120 

100/300 


40/120 
100/5 
40/120 
100/300 
40/120 


100/300 
20/80 


20/— 
30/120 
50/150 

100/300 

100/300 


100/300 
100/300 
100/300 
100/300 
100/300 


100/300 
100/300 
40/120 
100/300 


40/120 
100/300 
40/120 
100/300 
40/120 


100/300 
30/ — 


iii 
lc Min/Max. at IC/VcE 
mA co mA/V 


10/1 
10/1 
150/10 
150/10 


150/10 


150/10 

150/10 

150/10 
100/5 
100/5 


100/5 
100/5 
100/5 
100/5 
100/5 


100/5 
10/1 


50/1 
50/1 
10/1 
10/1 
150/2 


150/2 
150/10 
150/10 
150/10 
150/10 


150/10 

150/10 
100/5 
100/5 


100/5 
100/5 
100/5 
100/5 
100/5 


100/5 
25/1 


0.4 


0.5 
0.25 
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50/15 
10/1 
500/50 
150/15 


150/15 
150/15 
50/5 
50/5 
500/50 


150/15 
150/15 
150/15 
500/50 
500/50 


500/50 
500/50 
500/50 
500/50 
500/50 


500/50 
50/15 


50/5 
100/10 
50/5 
50/5 
150/15 


150/15 
500/50 
150/15 
500/50 
150/15 


150/15 
150/15 
500/50 
500/50 


500/50 
500/50 
500/50 
500/50 
500/50 


500/50 
25/2.5 


12/18 
12/18 
35/285 
35/285 


35/255 
35/255 
70/225 
70/250 
35/285 


35/285 
35/285 
35/285 
250/1000 
250/1000 


250/1000 
250/1000 
250/1000 
250/1000 
250/1000 


250/1000 
/1000 


25/35 
20/30 
70/250 
70/300 
35/255 


35/255 
45/100 
45/100 
45/100 
45/100 


45/100 
45/100 
500/650 
500/650 


500/650 
500/650 
500/650 
500/650 
500/650 


500/650 


Max. at Ic/lp On/Off at Ic/lp 
Vv =o mA/mA ns mA/mA 


150/15 


150/15 
150/15 


150/15 
150/15 
150/15 
100/5 
100/5 


100/5 
100/5 
100/5 
100/5 
100/5 


100/5 
15/1 


10/5 
30/3 
10/1 
10/1 

150/15 


150/15 
150/15 
150/15 
150/15 
150/15 


150/15 
150/15 
100/5 
100/5 


100/5 
100/5 
100/5 
100/5 
100/5 


100/5 


au al aikes)eesagl wal so)molso) ai aay oom} ul saa a) Sal Ssaul Sal 
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1 1 SMD® Switching Transistors 


Pinout Diagrams 
ee PINOUT F: SOT-23 
PACKAGE STYLE PINOUT F: SOT-89 
PINOUT R: SOT-223 


Nets vce 


PACKAGE SIVLE On 


TOP VIEW BOTTOM VIEW 


PIN1 PIN2 PIN3 PIN4 


E ) C a 
= B C — 
B C E Cc 


Marking Codes 


BSR41 PMBT3640 
BSR42 PMBT4401 
BSR43 PMBT4403 
BSS63 PXT2222A 
BSS64 PXT2907A 
BSV52 PXT4401 
PMBT2222 PXT4403 
PMBT2222A -PZT2222A 
PMBT2369 PZT2907A 
PMBT2907 

PMBT2907A 


*See individual device data sheet. 


Tape and Reel Specifications 


(Dimensions in mm) 


SOT-23 


SOT-89 


SOT-223 Tape Dimensions 


SOT-223 g é 
and Orientation 


SOT-89 
SOT-23 SOT-23 Tape Dimensions 
Tape Dimensions Orientation and Orientation 
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SMD® Darlington 
Transistors 


Description Mechanical Data 


Philips Components Darlington transistors provide high (Dimensions in mm) 
input impedance and thus high gain by virtue of two series- 
integrated transistors on a single chip. High current versions 
are excellent for industrial switching applications such as 
driving print hammers, solenoids, relays and lamps. Lower 
current types are ideal for preamplifier input applications. 
Darlington transistors are offered in a choice of surface 
mount packages to address various power requirements, 
substrates and soldering options available to the designer. 


Features 
e Gains up to 20,000 


e High current types handle up to 90V breakdown and 1.5A 
surge 


¢ Complementary NPN and PNP devices 
e SOT-89 for medium power applications 
e SOT-223 for 1W power at 60°C on printed circuit boards 


yl + L953 
seam || ae 
if pie 
as 
SOT-89 BOTTOM VIEW 
Om 
0.02 
= 


me 
162 L-43° 


max aie ea 
1 2 3 
10° 
120" max 1.05» w3-98 a 
[4.6 linen 
SOT-223 
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1 1 SMD¢® Darlington Transistors 


Electrical Specifications 


Ratings 
Type Packa 
exage | Vceo VcBo- Ic 
7 vy omA 


SOT-23 


is ae eaten iat 
Min./Max. at IC/VcE | Max. atlic/lp | Typ. | 
mA/A V mA/mA | MH, 


100/0.1 


PMBTA13 100/5 


{ 
PZTA13 SOT-223 10,000 100/5 1 100/0.1 
PMBTA14 SOT-23 20,000 100/5 1 100/0.1 
PXTA14 SOT-89 20,000 100/5 1 100/0.1 
PZTA14 SOT-223 20,000 100/5 1 100/0.1 


BCV27 SOT-23 100/5 1 100/0.1 
PMBT6427 SOT-23 14,000 500/5 1.5 500/0.5 
BSP50 SOT-223 2,000 500/10 1.3 500/0.5 
BST50 SOT-89 2,000 500/10 1.3 500/0.5 


500/0.5 
500/0.5 
500/0.5 


500/1 
2,000 500/5 
2,000 500/5 


BST51 
BSP52 
BST52 


SOT-89 
SOT-223 
SOT-89 


WWW BWWHO AHNHUH 
miWe slit alsshaakay) ean! oaliealSy) 


— — 


PMBTA63 SOT-23 10,000 100/5 1 100/0.1 
PMBTA64 SOT-23 20,000 100/5 1 100/0.1 
PXTA64 SOT-89 20,000 100/5 1 100/0.1 
PZTA63 SOT-223 10,000 100/5 1 100/0.1 
PZTA64 SOT-223 20,000 100/5 1 100/0.1 


BCV26 SOT-23 20,000 100/5 100/0.1 


1 
BSP60 SOT-223 2,000 500/10 1.3 500/0.5 
BST60 SOT-89 2,000 500/10 1.3 500/0.5 
BSP61 SOT-223 2,000 500/10 1.3 500/0.5 


WWW WHWWO AHAUMH 
Te Te Te. a a 0 


BST61 SOT-89 2,000 500/10 1.3 500/0.5 
BSP62 SOT-223 2,000 500/10 1.3 500/0.5 
BST62 SOT-89 2,000 500/10 1.3 500/0.5 


150 Philips Semiconductors 100 Providence Pike, Slatersville, Rl 02876-2078 (401) 762-3800 


SMD® Darlington Transistors 1 1 


Pinout Diagrams 


SMSO RAE CYTE PINOUT F: SOT-23 
PINOUT F: SOT-89 

PINOUT G: SOT-143 

PINOUT R: SOT-223 


SOT-89 


SOT-23 PACKAGE STYLE 


PACKAGE STYLE 
1 2 


PIN1 PIN2 PIN3 PIN4 


3 1 3 2 
TOP VIEW BOTTOM VIEW 


E B Ca — 
BC mC sinew mE; 
Bc EA“ EC 


Marking Codes 


BST62 PXTA14 
PMBT6427 PXTA64 


PMBTA13 PZTA13 
PMBTA14 PZTA14 
PMBTA63 PZTA63 
PMBTA64 PZTA64 


*See individual device data sheet 


Tape and Reel Specifications SOT-23 


(Dimensions in mm) Tape Dimensions 


Devices | Reel Size | Tape Width | Ordering 
per Reel (in) (mm) | Suffix 
3K 7 8 


10K 13 8 
1K & 12 


| SM Package 


SOT-23 
SOT-89 


SOT-223 


SOT-23 


SOT-223 Tape Dimensions 
and Orientation SOT-89 


Tape Dimensions 
and Orientation 
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1 1 High Frequency SMD¢® Transistors 


High Frequency SMD® 
Transistors 


Description Mechanical Data 


Philips Components high-frequency transistors fill the - (Dimensions in mm) 
gap between general purpose transistors and wideband 
transistors by offering transition frequencies from a few hun- 
dred megahertz to about 1 gigahertz. Applications include IF 
preamplifiers, oscillators for VHF/UHF tuners, and RF stages 
for FM front ends. 


Features 
e Typical feedback capacitances as low as 0.1 pF 


e Transition frequencies up to 1.3 GHz 


e Typical noise figures from 2-4.5 dB 


SOT-23. TOP VIEW 


¢ Complementary NPN and PNP devices 
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High Frequency SMD® Transistors 1 1 


Electrical Specifications 


ea 
VceEo Vcso (lc Min/Max. at IcVcE | Typ. atic 
VES mA mAV | dB mA 


BFS18 35/125 j F 
BFS19 65/225 : - 
BFS20 40/- F 
BF747 40/250 B 
BF840 — : F 
BF841 — ; F 
PMBTH10 60/— ‘ 5 
PMBTH81 60/— F 


BF579 
BF536 
BF767 
BF824 
BF660 
BFS569N 
BF550 


Pinout Diagram 


SOT-23 
PACKAGE STYLE 


ered PIN1 PIN2 PIN3 
PINOUT F: SOT-23 E B Cc 


3 
TOP VIEW 


Marking Codes 


Type No. Code | TypeNo. Code | Type No. Code | Type No. Code 


BF660  LEp | BF824 F8p | BFS18  Fip 
BF747. +E15 | BF840 NCp | BFS19 —‘ F2p 
BF767 G9p | BF841 NDp | BFS20 Gip 


Tape and Reel Specifications 
(Dimensions in mm) 


Devices | Reel Size | Tape Width | Ordering 
SM Package | per Reel (in) (mm) Suffix 
SOT-23 3K 7 8 TRL 
10K 13 8 TRL 13 


ie SOT-23 "0" — SOT-23 
~-o Tape Dimensions Orientation 
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1 1 Wideband SMD¢® Transistors 


Wideband SMD® 
Transistors 


te 46 n 
44 
ze 
0,150 | 
Sige 0.24 
te Y Te 
10° bain 
max max nO0 u 
rae as 0.02 ae 
max ‘ min 
~ A 13° ie. | 1 140,53 : 
ey Spam em. |.2% 048, 040 | 
es ie 
max © 10 i ipernaes 
30, “hes 39-1 baa O80 spam amen | 
|<—46) ao 
SOT-143 TOP VIEW SOT-223 SOT-89 BOTTOM VIEW 


Description 


Philips Components wideband transistors are the result of 
leading-edge technology dedicated to expanding perfor- 
mance and selection in the wideband arena. The devices are 
ideal amplifiers for VHF, UHF, and microwave frequencies up 
to 1 GHz. Typical applications are in satellite and cable tele- 
vision and fiber optic repeaters. 


Features 


e Typical transition frequencies up to 12 GHz 


e Excellent output voltage capabililities—power gains of 
16 dB 


e Typical noise figures as low as 2.5 dB 


e Collector current ratings as high as 150 mA D.C. 


Complementary NPN and PNP devices 
SOT-223 for 1 W power at 60°C on printed circuit boards 


Mechanical Data 


(Dimensions in mm) 


SOT-23 


[=10.2(M)A|B} 
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Wideband SMD® Transistors 


Electrical Specifications 


VceEo VYcso 'c 
Voi y mA 


ee RC 
Min./Max. at IC/VcE Typ. atic Typ. 


NPN 


BFT25 


SOT-23 20/ — 1/1 1 
BFR53 SOT-23 25/- 50/5 5.0 2 
BFG67(X)* | SOT-143 60/- 15/5 2.5 5 
BFG97 SOT-223 25/90 70/10 —- = 


BFQ67 SOT-23 15/5 2.5 bs. 
BFR93 SOT-23 20) = 30/5 1.9 2 
BFR93A SOT-23 40/ — 3-/5 1.6 4 
BFQ19 SOT-89 25) — 75/10 3.3 50 
BFR92 SOT-23 (43) = 14/10 2.4 2 
BFR92A SOT-23 40/ — 14/10 1.8 4 
BFQ18A SOT-89 20 lea 100/10 = — 
BFS17 SOT-23 20/150 2/1 4.5 2 
BFS17A SOT-23 20/ — 2/1 PAS Zz 


BFG17A SOT-143 20/150 2/1 Zo 2 
BFG25AX SOT-143 50/200 ‘0.5/1 1.8 1 
BFG35 SOT-223 25/140 100/10 a 
BFG94 SOT-223 45/ — 30/5 


BFQ17 SOT-89 20) = 150/5 


NONDDDN THM XO Suu) Sur Suvi! ul) au multsun) su nonmTn 


BFG16A* SOT-223 eo) = 150/5 
BFG33(X)* SOT-143 29) = 14/5 
BFG92A(X)* SOT-143 40/ — 14/10 
BFG93A(X)* SOT-143 40/ — 30/5 
BFG135 SOT-223 80/ — 100/10 
BFG197(X)* SOT-143 40/ — 50/5 
BFG198 SOT-223 40/ — 50/5 
BFR106 SOT-23 20 = 20/8 


SOT-23 20 30/5 

SOT-23 20/ — 14/10 
SOT-89 20) = 50/10 
SOT-223 (45) = 70/10 


SOT-223 25 typ 100/10 


*“«X” version has Pinout X. 
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1 1 Wideband SMD® Transistors 


SOT-223 


Pinout Diagrams PACKAGE STYLE 
SOT-89 
SOT-23 SOT-143 
PACKAGE STYLE spate Gis: PACKAGE STYLE 
4 3 
Sania 
TOP VIEW BOTTOM VIEW TOP VIEW 


PIN 1 PIN 2 PIN 3 PIN 4 


PINOUT F: SOT-23 
PINOUT F: SOT-89 
PINOUT Q: SOT-143 
PINOUT S: SOT-223 
PINOUT X: SOT-143 


omomm 
mooww 
wmmMmoo 
mom | 


Marking Codes 


BFG16A BFG93A BFQ67 BFS17 
BFG94 

BFG17A BFG97 BFQ149 BFS17A 

BFG25AX 


BFG31 BFG135 BFR53 BFT25 
BFG33 BFG197 BFR92 BFT92 
BFG35 BFG198 BFR92A BFT93 
BFG55 BFQ17 FAp BFR93 

BFG67 V3p | BFQ1i8A_ FFp BFR93A 

BFG92A ss BFQ19 FBp BFR106 


*See individual device data sheet 


Tape and Reel Specifications 


(Dimensions in mm) 


ana 

SOT-23 

1 3 2 
SOT-89 7 i 

13 
SOT-143 u 

13 4 
SOT-223 7 SOT-223 Tape Dimensions 

13 Ss and Orientation 


01 SOT-89 
on Orientation + Tape Dimensions 
z9 and Orientation 


SOT-23 and SOT-143 SOT-143 
Tape Dimensions Orientation 
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Low Noise SMD® Transistors 1 1 


Low Noise SMD® 
Transistors 


Description Mechanical Data 


Philips Components low-noise transistors are optimized (Dimensions in mm) 
for operation on low level signals as required by audio and 
other amplifier circuits. All have guaranteed low-current 


specifications for noise, gain and saturation voltages. 0.150 

awa 
Features | 
e Typical noise figures as low as 1 dB at 200 pA lee Mar 

a Nee 
e DC gain specified at test limits as low as 10 nA = max 
e Complementary NPN and PNP devices 

AY ag Oo) | earaTATE 


e Compatible with wave or reflow soldering max 
SOT-23 TOP VIEW 
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1 1 Low Noise SMD® Transistors 


Electrical Specifications 


Package | VcEQ VcBo Ic | Typ.atic | Min/Max.aticVce | Max.aticig | Typ | 
V V mA/dB pA mAN 


—V mA/mA | MH, 


400/— 10/5 
200/450 2/5 
420/800 

300/— 

200/450 

420/800 


PMBT5089 
BC849B 
BC849C 
PMBT5088 
BCF32 
BCF33 


SS a ee a 
MNMONMNDh 


200/450 
420/800 
420/800 
500/— 
250/— 


BC850B 
BC850C 
BCF81 
PMBT6429 
PMBT6428 


a7a7T7 a77TTT7 fe 


oo — 
aAnnoo 


BC859A J2 125/250 E 
BC859B 4 220/475 F 
BC859C We 420/800 F 
BCF29 1.0 120/260 B 
BCF30 1.0 215/500 A 
BC860A 1.0 125/250 F 
BC860B 1.0 220/475 5 
BC860C 1.0 420/800 F 
BCF70 1.0 215/500 F 
PMBT5086 ie 150/— F 
PMBT5087 1.0 250/— F 
Pinout Diagram SOT-23 
PACKAGE STYLE 
gee? PIN1 PIN2 PIN3 


PINOUT F: SOT-23 E B C 


3 
TOP VIEW 


Marking Codes 


Type No. Code | TypeNo. Code | TypeNo. Code | TypeNo. Code 


BC849B BC859C BCF32 PMBT5088 
BC849C BC860A BCF33 PMBT5089 
BC850B BC860B BCF70 PMBT6428 
BC850C BC860C BCF81 PMBT6429 
BC859A BCF29 PMBT5086 
BC859B BCF30 PMBT5087 


Tape and Reel Specifications 


(Dimensions in mm) 
Devices | Reel Size | Tape Width | Ordering 
SM Package | per Reel (in) (mm) Suffix 
SOT-23 3K Uh 8 TRL 
10K 13 TRL 13 
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SOT-23 SOT-23 
Tape Dimensions Orientation 


High Voltage SMD® Transistors 1 1 


High Voltage SMD® 
Transistors 


Description Mechanical Data 


Philips Components produces a variety of chip geometries (Dimensions in mm) 
in order to offer high voltage transistors with a broad range of 
current handling capabilities. The result is a device which not 
only fulfills high voltage application needs, but precisely 
matches current requirements without wasting silicon and 
increasing costs. High voltage transistors are offered in a 
choice of surface mount packages, allowing matching of 
power dissipation to circuit, substrate and soldering require- 
ments. 


ptlo2ulals} 


Features 
e Reverse breakdown voltages up to 400V 
e Continuous current ratings from 20 mA to 1A 


e Complementary NPN and PNP devices 


SOT-89 for medium power applications 
SOT-223 for 1W power at 60°C on printed circuit boards 


3 2 v 
Ae 1..0,53 
ve a Sma “ies 
ise, 
“0.02 SOT-89 BOTTOM VIEW 
16° a sy 


max ‘ 
a A 
10° 
gina 3 


aap 2201 | epanaal 
« —{46] = (4x) 


SOT-223 
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1 1 High Voltage SMD® Transistors 


Electrical Specifications 


Type | Package [Vceq VcBo Ic | Min/Max. at icVce | Max. at rigs 
Vv i mA 


25/20 


BF620 50/— 


BF720 50/— 25/20 
BF820 50/— 25/20 
BSR19 60/250 10/5 


60/250 10/5 


80/250 10/5 
80/250 10/5 
40/— 30/10 
40/— 30/10 


50/— 25/20 


PMBT5550 


BSR19A 
PMBT5551 
PMBTA43 

PZTA43 


BF622 


BF722 50/— 25/20 
BF822 50/— 25/20 
BSP20 40/160 30/10 


40/160 20/10 


30/10 


BST40 
PMBTA42 


PZTA42 40/— 30/10 
BSP19 40/160 20/10 
BST39 40/160 20/10 


Ue ie ae uel 2e) al ae) alas aa! “ant Saku sesaul 


PXTA42 30/10 


BF621 SOT-89 


BF721 SOT-223 
BF821 SOT-23 
BF823 SOT-23 


BSR20 


BSR20A 
PMBT5401 
BF723 
BSP15 


BST15 
PMBTA93 
BF623 
PZTA93 
BSP16 


BST16 
PMBTA92 
PXTA92 

PZTA92 


SOT-23 


SOT-23 
SOT-23 
SOT-223 
SOT-223 


SOT-89 
SOT-23 
SOT-89 
SOT-223 
SOT-223 


SOT-89 
SOT-23 
SOT-89 
SOT-223 


30/150 
30/150 


30/120 


30/120 
Psy im 30/10 
(45) 30/10 
25/— 


selma aie’ solssy aay ag! “somal oats Shas! 
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High Voltage SMD® Transistors 1 1 


Pinout Diagrams 


SOT-223 
PACKAGE STYLE 


SOT-89 


SOT-23 PACKAGE STYLE 


PACKAGE STYLE 
1 2 


3 1 3 2 
TOP VIEW BOTTOM VIEW 


PIN1 PIN2 PIN3 PIN 4 


PINOUT F: SOT-23 E B C a 
PINOUT F: SOT-89 E B C = 
PINOUT R: SOT-223 B C E C 


Marking Codes 


Type No. Code | TypeNo. Code 


BF821 BSR20 T35 | PMBTA42 
BF822 BSR20A T36 | PMBTA43 
BF823 BST15 BT1 | PMBTA92 
BSP15 BST16 BT2 | PMBTA93 
BSP16 BST39 AT1 | PXTA42 
BSP19 BST40 AT2 | PXTA92 
BSP20 PMBT5401 p2L | PZTA42 
BSR19 PMBT5550 pIF | PZTA43 
BSR19A PMBT5551 pG1 | PZTA92 
PZTA93 


Tape and Reel Specifications 


(Dimensions in mm) 
‘ | Devices | Reel Size | Tape Width Ordering 
‘tage | per Reel (in) - (mm) Suffix — 


SOT-23 
SOT-89 


SOT-223 


SOT-223 Tape Dimensions 
and Orientation 


SOT-23 SOT-23 SOT-89 
Tape Dimensions Orientation Tape Dimensions 
and Orientation 
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1 1 SMD® FET’s 


SMD® FET's 


Description Features 


Philips Components surface mount range of FET’s is the - e High input impedance 
most extensive available, and offers low parasitic capaci- 
tance, negligible inductance, and reduced board assembly 
cost. The three categories of FET’s each have its own e High dynamic range 
attributes and applications: 

Junction FET’s (JFET’s): Rugged and economical, able 
to withstand large transient voltages. Extremely high in- : 
put impedance, low power consumption, and high dynamic Mechanical Data 
range allow for application in all types of low voltage switch- (Dimensions in mm) 
ing and amplification. 

N-Channel MOSFET’s: Available in both single and dual 


e Low power consumption 


e N and P-Channel polarities 


gate configurations. Single gate types are used for switches, he 
choppers, and converters in telecommunications and indus- a es Y 
trial application. Dual gate devices are especially suitable for | 
VHF/UHF antenna amplifier tuners. 10° bod 
Vertical DMOSFET’s: Offer medium and high drain-source He Se 
voltages and source currents. Interdigitated metallization ea are 
geometries produce lower input capacitances and thus, 
faster switching times than other types of DMOSFET'’s. Ide- nite 
ally suited for higher current and voltage applications. max 


OTS guky, 18 
0.60|* // | 14 
ig 
fa rae a 
10° 0,1 // x 
max max 26 
rae x 10 24 
m vamax 0.10 a. | 
0.02 08 —- 
¥ B y ° a x min 1 
L taal peel Be Sits canta latte 
bir fi > i 1 2 0,44 ae 48 (2x0 | 
10° 0,37 
SOT-143 TOP VIEW 120)/max 105-61 fepape| 980] | | — sua es ise 
Bree 
SOT- A SOT-89 BOTTOM VIEW 
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SMD® FET’s 1 1 


Electrical Specifications 
J FET’s 


| Ratings 
DS (on) —Ipss 
Type Package Re Moe Max. Min./Max. 
9) 


N-Channel 


BF510 
BF511 
BF512 
BF513 
BF545A/0 
BF545A 
BF545B 
BF545C 
BFR30O 


ie) 


BFR31 
BFT46 
PMBFJ108 
PMBFJ109 
PMBFJ110 
PZFJ108 
PZFJ109 
PZFJ110 
PMBFJ308 
PMBFJ309 
PMBFJ310 
PMBF4416 
BFR101A* 
BFR101B* 
BSR56 


= . 
CORMO=- 
ro) 


—s 


BSR57 5 20/100 
BSR58 : 8/80 
PMBF4391 5 50/150 
PMBF4392 : 25/75 
PMBF4393 = 5/30 
PMBFJ111 ; 20/— 
PMBFJ112 2 By 
PMBFJ113 


| Beso 
PLD EP LYS POOLS LYE Y SYS SYS SS YFEPPYOVIIO 


P-Channel 
PMBFJ174 - 20/135 


PMBFJ175 = 7/70 
PMBFJ176 = 2/35 


PMBFJ177 
OFS V(P)GS 
oe rat 


MOSFET’s 


BSD20* SOT-143 
BSS83* SOT-143 
BSD22” SOT-143 


RDS (on) 
Max. Ip/V@s 


*Includes integrated back-to-back diodes to protect against excessive input voltages. 
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1 1 SMD® FET’s 


Dual Gate MOSFET’s 


Vps ID T 
Pack yp 


N-Channel 


IDss 
Min./Max. 


BF998 SOT-143 2.0 E 
BF990 SOT-143 1.3 E 
BF990A SOT-143 1.3 [= 
BF991 SOT-143 2.0 E 
BF989 SOT-143 oof. E 
BF992 SOT-143 1.3 E 
BF994S SOT-143 1.3 E 
BF996S SOT-143 1.3 E 
BF997 SOT-143 2.0 E 


Vertical DMOS FET’s 


be iAatingg Pinout — 
y F RDS (on) 
a GS Max. at Ip/VGés 
Package Vv mAv 


N-Channel 


300/5 
100/10 
500/10 
300/5 
200/10 
500/10 


BSP103 SOT-223 
BSN20 SOT-23 
2N7002 SOT-23 
BSP105 SOT-223 
BSP106 SOT-223 
BSP108 SOT-223 
BSP110 SOT-223 200/10 
BST80 SOT-89 bOe0. 500/10 
BST82 SOT-23 6-3. 150/5 
BSP109 SOT-223 8-2. : 300/5 
BST86 SOT-89 1-2. 15/3 
BST84 SOT-89 8-2. 250/10 
BSP107 SOT-223 8-2. 20/2.6 
BSP128 SOT-223 4-1. 100/2.8 
BSP120 SOT-223 8-2. 250/10 
BSP121 SOT-223 6-2. 400/10 
BSP122 SOT-223 .0-3. 1500/10 
BSP126 SOT-223 8-2. 300/10 


ANOTATATAAH 


T 
D 
D 
T 
T 
T 
T 
D 
D 
T 
D 
D 
T 
~ 
T 
T 
T 
T 


P-Channel © 


BSP205 SOT-223 5-3. 200/10 
BST122 SOT-89 5-3. 200/10 
BST120 SOT-89 Heck 200/10 
BSP206 SOT-223 5-3. 200/10 
BSP220 SOT-223 8-2. 200/10 
BSS192 SOT-89 8-2. 200/10 
BSP225 SOT-223 8-2. 200/10 


4Hoj44004 
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SMD? FET’s 1 1 


Pinout Diagrams 


SOT-223 
PACKAGE STYLE 


SOT-89 


PACKAGE STYLE peer PACKAGE STYLE 
1 2 4 3 
3 1 3 2 ie2 
TOP VIEW BOTTOM VIEW TOP VIEW 
PIN 1 PIN 2 PIN 3 PIN 4 
PINOUT A: SOT-23 S D G — 
PINOUT B: SOT-23 D G S _ 
PINOUT C: SOT-143 S Sub. D 
PINOUT D: SOT-23 S G D — 
PINOUT D: SOT-89 S G D _ 
PINOUT E: SOT-143 S D G, G, 
PINOUT T: SOT-223 G D S D 


Marking Codes 


BF510 BFR30 BSP122 PMBF109 
BF511 BFR31 BSP126 PMBF110 
BF512 BFR101A BSP128 PMBF111 
BF513 BFR101B BSP205 PMBF112 
BF545A/0 BFT46 BSP206 PMBF113 
BF545A BSD20 BSP220 PMBF174 
BF545B BSD22 BSP225 PMBF175 


BF545C BSN20 BSR56 PMBF176 
BF989 BSP103 BSR57 PMBF177 


BSR58 PMBF308 

BSS83 PMBF309 

BSS192 PMBF310 
PMBF4416 PZFJ108 

PMBF4391 PZFJ109 ZFJ109 
PMBF4392 PZFJ110 2ZFJ110 
PMBF4393 2N7002 702 
PMBFJ108 


BF990 BSP105 
BF990A BSP106 
BF991 BSP107 
BF992 BSP108 
BF994S BSP109 
BF996S BSP110 
BF997 BSP120 
BF998 BSP121 


* * * * * * * * 


*See individual device data sheet. 
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1 1 SMD® FET’s 


Tape and Reel Specifications 


(Dimensions in mm) 


Devices | Reel Size | Tape Width | Ordering 
SM Package | per Reel | _ (in) : (mm) | Suffix — 


SOT-23 hi 8 


13 8 
SOT-89 1 2 
13 WZ 
SOT-143 il 8 
13 8 
SOT-223 Uu 12 


13 


SOT-223 Tape Dimensions 
and Orientation 


SOT-23 and SOT-143 SOT-143 
Tape Dimensions Orientation 


Law BG) 
FJ 


SOT-89 
Tape Dimensions 
and Orientation 


SOT-23 
Orientation 
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SMD® Temperature Sensors 1 1 


Description 


Philips Components offers surface mount temperature 
sensors having a measuring temperature range of —40 to 
+ 125°C, tolerances as low as 1%, and a wide range of cen- 
ter resistance. These sensors are extremely stable and more 
linear than NTC thermistors. Applications range from basic 
domestic temperature control to the most advanced indus- 
trial microprocessor-based control systems. 


Features 
e Measuring temperature range —40 to + 125°C 
e Tolerances from 1% to 5% 


e Excellent linearity over a wide temperature range 


e SOD-80 for low cost, hermetic glass packaging 


SMD® Temperature Sensors 


Mechanical Data 


(Dimensions in mm) 


ae 0,3. | 
> << ——p» << 
SOD-80 |\4— 35+0,2 ——>| 
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1 1 SMD® Temperature Sensors 


Electrical Specifications 


Thermal Time Constant 
Measuring Resistance Temperature 


Package Tolerance Temp Range (Typ @ 25°C) Still Liquid Coefficient 
Class (°C) (sec) (%/°C) 


KTY85-110 = ae =A 0) ae WAS 
KTY85-120 - ate SAS 0) 4p WS) 
KT Y85-150 S ae = A510) ar WAS 


Colored Stripe 
Polarity and Marking Codes 


Sensor must be operated with the lower potential at the end 
indicated by the colored stripe. 


Stripe Color 


KTY85-110 Yellow 
KTY85-120 White or Green 
KT Y85-150 Black or Blue 


Tape and Reel Specifications 


(Dimensions in mm) 


Devices | Reel Size | Tape Width| Ordering 
SM Package | per Reel (in) (mm) Suffix 
SOD-80 2.5K 7 8 TRL 
10K 13 8 TRL 13 


SOD-80 
Tape Dimensions 
and Orientation 


(Standard Diode Orientations is 
Cathode Band at Sprocket Hole Side.) 
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Description 


Philips Components trigger devices are planar P-N-P-N 
devices which can be used as programmable unijunction 
transistors (PUTs) or silicon controlled switches to switch 
relay and lamp drivers, sense temperature changes, and trig- 
ger thyristors and triacs. Applications include motor control, 
oscillators, timers, and pulse shapers. 


Mechanical Data 


(Dimensions in mm) 


SOT-143. TOP VIEW 
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SMD® Trigger Devices 


SMD® Trigger Devices 
(PNPN) 


Features 

e 70V gate-anode voltage 

e Continuous anode current up to 175 mA 
e Surge currents as high as 3A 


e Compatible with wave or reflow soldering 


SOT-23 TOP VIEW 


2078 (401) 762-3800 


17 
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17 SMD® Trigger Devices 


Electrical Specifications 


VGA 
lave Ip lv 
Package oe ph ee 


BRY61 SOT-23 1 Be ea] | 
BRY62 SOT-143 ae 1 Be ea] a | 


Pinout Diagrams 


SOT-23 SOT-143 
PACKAGE STYLE PACKAGE STYLE 
TOP VIEW TOP VIEW 
PIN 1 PIN 2 PIN 3 PIN 4 
PINOUT N: SOT-23 K A ANODE — 
GATE 
PINOUT P: SOT-143 ANODE A K CATHODE 
GATE GATE 


Marking Codes 


Porte | coe 


BRY61 A5p 
BRY62 A51p 


Tape and Reel Specifications 


(Dimensions in mm) 


Devices Reel Size | Tape Width} Ordering 
SM Package | per Reel (in) (mm) Suffix 


SOT-23 


SOT-143 


SOT-23 and SOT-143 SOT-23 


Tape Dimensions Orientation 


SOT-143 
Orientation 
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Description 


Philips Components diodes for switching applications 
combine the highest quality standards with state-of-the-art 
production equipment to fulfill the need for generic, low-cost 
devices. These switching diodes offer a broad range of cur- 
rent ratings, reverse breakdown voltages and switching 
specifications to address a variety of circuit requirements. 
They are offered in a choice of surface mount packages, 
providing the designer with alternatives for different power 
requirements, circuit board substrate materials, and assem- 
bly processing techniques. 


Features 


SMD® Switching Diodes 1 1 


SMD® Switching Diodes 


Mechanical Data 


(Dimensions in mm) 


28 
e Reverse breakdown voltages up to 200V B80 | 
0.090 [=] y 
7 = oa / -o2Miale] 
e Switching times as low as 2 ns | 
, e f 
e Dual diodes in SOT-23 and SOT-143 ms ne 4 25 
= 10 
e SOD-80C using “Implosion” technology for low cost, Sha max 
hermatic glass packaging. 
: . ae “ny ist 0.48 9.4 | (fo. jal 8) 
max 
SOT-23_ TOP VIEW 
x Ga ik 
01 
a7seo™ tf 
iy Saye 0.67 
oe ft 8s 
10° 0,1 y) se Pe sh 7 ; SoMa 
max max // 9 
es X40 
“Hors 2 i 
isIE ~ le As fo, MAlB yi \ 33 67 
Pe 30° oss 8, 048 9, 3 pe iaigs See 
ame eee We (lh lh | 
10° 
SOT-143. TOP VIEW 1.805)" max 305-6 gate 0.80| | Spa 
|«—{46) 4 
SOT-223 
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1 1 SMD® Switching Diodes 


Electrical Specifications 


BAS16 
BAS19 
BAS20 
BAS21 
BAS28* 


BAS29 

BAS31* 
BAS32L 
BAS35* 
BAS56* 


BAV23* 
BAV23S* 
BAV70* 
BAV74* 
BAV99* 


BAV100 


BAV101 

BAV102 
BAV103 
BAV105 
BAW56* 


PMBD914 

PMBD2835* 
PMBD2836* 
PMBD2837* 
PMBD2838* 


PMBD6050 
PMBD6100* 
PMBD7000* 
PMLL4148 
PMLL4150 


PMLL4151 
PMLL4153 
PMLL4446 
PMLL4448 


*Dual Diode 


172 


SOT-23 
SOT-23 
SOT-23 
SOT-23 
SOT-143 


SOT-23 
SOT-23 
SOD-80C 
SOT-23 
SOT-143 


SOT-143 
SOT-223 
SOT-23 
SOT-23 
SOT-23 
SOD-80C 


SOD-80C 
SOD-80C 
SOD-80C 
SOD-80C 
SOT-23 


SOT-23 
SOT-23 
SOT-23 
SOT-23 
SOT-23 


SOT-23 
SOT-23 
SOT-23 
SOD-80C 
SOD-80C 


SOD-80C 
SOD-80C 
SOD-80C 
SOD-80C 


Philips Semiconductors 


eed Pe fete) Pease foseGe ae ae 


=—nmp . 
PBANMNM ALHHYH AAKRAR YONUTUAGH TGQuoanuan 


||xZzr Z2rrz role {| 


ine) 
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SMD® Switching Diodes 1 1 


Pinout Diagrams 
SOT-23 
PACKAGE STYLE 
1 2 


3 
TOP VIEW 


SOT-143 


PACKAGE STYLE 


PIN 1 PIN}ZemePiINS 


PINOUT H: SOT-23 N.C. A 
PINOUT J: SOT-143 Ky Ko Ao 

PINOUT K: SOT-23 Ky A> Ka, Aq 
PINOUT K: SOT-223 Ky A> Ka, Aq 
PINOUT L: SOT-23 Ky Ko Ky Ao 
PINOUT M: SOT-23 Ay A> _‘Ky,Ko 


Marking Codes 


PMBD2835 
PMBD2836 


Tape and Reel Specifications 


(Dimensions in mm) 


SOT-23 
SOT-143 
SOT-223 
SOD-80C 


SOT-23 and SOT-23 
SOT-143 Orientation 


Tape Dimensions 


pA2 


4 3 


1 2 
TOP VIEW 


PIN 4 


PMBD2837 
PMBD2838 
PMBD6050 
PMBD6100 
PMBD7000 


SOT-223 
PACKAGE STYLE 


SOT-143 
Orientation 
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SOT-223 Tape Dimensions 


and Orientation 


40-91 


SOD-80C 
Tape Dimensions 
and Orientation 


15 +01 
-0 
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1 1 SMD® Bandswitch Diodes 


SMD® Bandswitch Diodes 


Description Mechanical Data 
Philips Components bandswitch diodes are intended (Dimensions in mm) 
specifically for use in radio, television, and other tuning ap- 
plications. Primary attributes are extremely low dynamic mai 


Capacitance and series resistance. 
Dhl = 
Features Ea 
¢ Guaranteed maximum dynamic capacitance as low as 

1.2 pF at 3V reverse voltage 


e Guaranteed maximum dynamic resistances as low as 
0.70 at 3 mA 


e SOD-80C using “Implosion” technology for low cost, 
hermetic glass packaging. 


17° max (2x) 12° max (2x) : 3.0 
a\|s* a [x J . 
0.55 
_0.40 
1.35 t 
0.19 
max 0,12 
0.1 4 
max 4 ds “4 
12° max (2x) 
SOT-23 TOP VIEW 
[= [0.2 MA] 


SOD-123 
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Electrical Specifications 


BA423L | SOD-80C 
BA582 SOD-123 
BA682 SOD-80 
BA683 SOD-80 
BAT18 SOT-23 


Pinout Diagrams 
SOT-23 
PACKAGE STYLE 


PIN 1 


meat PINOUT H: SOT-23 N.C. 
ic} 


TOP VIEW 


Marking Codes 


Tape and Reel Specifications 


(Dimensions in mm) 


SOT-23 3K te 

10K 13 
SOD-80C 2.5K 7 
10K 


SOT-23 
Tape Dimensions 


Devices | Reel Size | Tape Width | Ordering 
SM Package | per Reel (in) (mm Suffix 


8 
8 
8 
13 8 


SOT-23 
Orientation 
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SMD® Bandswitch Diodes 1 1 


PIN2 PIN3 
A K 


40°91 


SOD-80C 
Tape Dimensions 
and Orientation 
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1 1 Variable Capacitance SMD® Diodes 


Variable Capacitance 
SMD® Diodes 


Description Mechanical Data 


Philips Components variable capacitance (varicap) (Dimensions in mm) 
diodes are optimized to exhibit linear, highly dependable 
dynamic capacitance characteristics over the entire rated 
range of reverse voltage values. The devices also have very 
low series resistance and can be used in all AM, FM, VHF 
and UHF circuits where tuning is required. They are offered 
in a choice of surface mount packages, providing the 
designer with alternatives for different power requirements, 
circuit board substrate materials, and assembly processing 
techniques. 


Features 


e Guaranteed minimum and maximum capacitance ratio 


over working voltage range 2A] 8} 


e Operating reverse voltage ranges from 0.5V to 28V 
e Typical series resistance as low as 0.20 
Dual diodes in SOT-23 and SOT-143 


SOD-80C using “Implosion” technology for low cost, 
hermetic glass packaging. 


17° max (2x) 12) max (2x) 
a 


SOT-143 TOP VIEW 
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Variable Capacitance SMD® Diodes 1 1 


Electrical Specifications 


Cy Ratio 


f = 1 MHz 
@ ViN2 


SOD-80C 
SOD-80C 
SOD-80C 
SOD-80C 
SOD-80C 
SOD-123 
SOD-123 
SOD-123 
SOT-23 
SOD-123 
SOT-23 
SOT-23 
SOT-23 
SOT-23 
SOT-143 


eTrzsrti[rl[Iitiittl 


*Dual diode 


Pinout Diagrams SOT-23 SOT-143 
PACKAGE STYLE PACKAGE STYLE 


PIN1 PIN2 PIN3_ PIN4 ' 
PINOUT H: SOT-23 N.C. A K 
PINOUT J: SOT-143 K4 Ko Ao i 
PINOUT L: SOT-23 Ky Ko KiKo — 


PINOUT M: SOT-23 AY Ko K1,Ao ae, TOP VIEW TOP VIEW 


BB804. S3p | BBY39 S12 | BBY42 S13 
BBY31 Sip | BBY40 S2p | BBY62 S3p 


*See individual device data sheet 


Tape and Reel Specifications 
(Dimensions in mm) 


SOT-23 SOT-143 
SOT-143 Orientation 


SOD-80C 


SOD-23 and SOD-80C 
SOT-143 SOT-23 Tape Dimensions 
Tape Dimensions Orientation and Orientation 
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1 1 SMD® Schottky Diodes 


SMD® Schottky Diodes 


Description Mechanical Data 


Philips Components Schottky barrier diodes are metal (Dimensions in mm) 


junction devices which combine the attributes of low forward 

voltage drop with fast switching times. Specific applications 

include battery back-up circuits, overshoot/ undershoot pro- D 
tection, and voltage reference. They are offered in a choice 


of surface mount packages, providing the designer with 


alternatives for different power requirements, circuit board | 03 03 
substrate materials, and assembly processing techniques. Pl at Pi | 
<+— 3,5+0,2 ——» 
Features SOD-80C 
° V_ as low as 400 mV at 10 mA + 3,5 20,2 
eee : —> aie 
e Switching times under 1 ns o1g9 
e Continuous current ratings up to 1A eg aa / 
2,05 
° Dual diodes in SOT-23 and SOT-143 Oe 50,05 alert ee 
max max : 
e SOD-80C using “Implosion” technology for low cost, Y a » 40° oe 
hermetic glass packaging. 7 19 < ese 
O@Di= ,, 
SOD-87 +0,1 ma a 
max 


0,150 
is ae yr =o2MAlB} 
f v 
| 0.32 
0.24 
° 0,1 ~. 
aoe max 3 2,5 ye 
“a \ max 
—— 10 
Le Amax 
0.10 
pal 
marta (eo MATS) 4 she 
max : 16° — 43° 
max iy A 
SOT-143 TOP VIEW 
10° 
180)\/ 0 4.05. 0.80 
iC mor (0S! baa 080!// ona 


|<—46]—41 
SOT-223 
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T=10.2M)A]B 


SMD® Schottky Diodes 1 1 


PMBD101 SOT-23 0 H 
PMBD352* SOT-23 0 K 
PMBD353* SOT-23 0 U 
BAT17 SOT-23 0 H 
PRLL5817 SOD-87 4 = 
PRLL5818 SOD-87 4 = 
BAS85 SOD-80C 1 — 
BAT54 SOT-23 1 H 
BAT74* SOT-143 1 J 
BAT54A* SOT-23 1 LE 
BAT54C* SOT-23 1 M 
BAT54S* SOT-23 1 K 
PBYR235CT SOT-223 5 AA 
PBYR240CT | SOT-223 5 AA 
PRLL5819 SOD-87 4 an 
PBYR245CT | SOT-223 5 AA 
BAS86 SOD-80C 1 — 
*Dual Diode 
- - BOTs PIN 1 PIN 2 PIN 3 PIN 4 
Pinout Diagrams sii PACOGESIE ea PINOUT, H:-SOT-23uuueaN.Cup > aivA K = 
PACKAGE STYLE PACKS eiue PINO UT J: SOT-1 43 K, K> A> A; 
ee PINOUT K: SOT-23 K,; Az Ko, A, — 
PINOUT L: SOT-23 K, K» A,,A> — 
3 42 PINOUT M: SOT-23 A; Ao K; Ko — 
TOP VIEW (ele MEM PINOUT U: SOT-23 A; Ke K,,A> — 
PINOUT AA: SOT-223 A; K,,Ko Ao K,,Ko 


Marking Codes 80402 


PRLL5818 
PRLL5819 


BAT54C L43 
BAT54S L44 


PBYR245CT * 
PMBD101 p4M 


BAT17 A3p BAT74 L41 PMBD352 p5G 
BAT54 L4p PBYR235CT PMBD353 p4F 
BAT54A —s- 42 PBYR240CT * PRLL5817 * SOD-80C and SOD-87 
Tape Dimensions 
*See individual device data sheet. and Orientation 


Tape and Reel Specifications 


(Dimensions in mm) | = eS (a 
: Ordering COO 8 
Suffix 91 5-01 
SOT-23 SOT-23 and SOT-143 SOT-23 SOT-143 
Tape Dimensions Orientation Orientation 


SOT-143 
SOT-223 Tape Dimensions and Orientation 
Tah 


SOT-223 


—_ —_t 


SOD-80C 


8 
8 
8 
8 
2 
2 
8 
8 
8 


SOD-87 


cy 


Ob 1G FOP TOOL aS 


ot 
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1 1 SMD® Rectifiers 


SMD® Rectifiers 


Description Mechanical Data 


Philips Components 1 Amp rectifier diodes in the SOD-87 (Dimensions in mm) 
hermetic glass MELF package are encapsulated using a 
state-of-the-art implosion technology. The SOD-87 package 


is created by heating the chip, studs, and glass sleeve in a 4 35+02 
vacuum chamber, then collapsing the vacuum and allowing Pb iitd03 
implosion of the glass sleeve. The result is a high-quality, | 
void-free, low resistance pressure contact between the - 
metal stud leads and the rectifier chip. 2,05 
oO 00s 
Features y 
e Low cost general purpose devices ap le 
e Versatile high-speed devices guaranteed for 250 ns SOD-87 +o 
switching times 
e Ultrafast device specified for switching speeds under 
25 ns 
e Unique 3.5 mm package length allows board space 38 
savings 0.24 
| | i 
e SOT-223 for 1W power 2 +60°C on printed curcuit 
boards 
¢_0.10 
0.02 
16° Ce phe 


ap 2801 | | repoeaa 
0.60 ! 


|«—fa6]—* (4x) 


SOT-223 


180 Philips Semiconductors 100 Providence Pike, Slatersville, Rl 02876-2078 (401) 762-3800 


Electrical Specifications 


Package | IF(av)(Max) | VRRM IF | tpr(Max) 
(A) (V) (Vv) (A) (ns) 


BYD17D 1.5 
BYD17G 15 
BYD17J 1.5 
BYD17K 1.5 
BYD17M 1.5 
PRLL4001 1.5 
PRLL4002 1.5 


Fast Recovery 


BYD37D 
BYD37G 
BYD37J 

BYD37K 
BYD37M 


Very Fast Recovery 


BYD77A SOD-87 


BYD77B SOD-87 
BYD77C SOD-87 
BYD77D SOD-87 
BYD77E SOD-87 5 
BYD77F SOD-87 5 
BYD77G SOD-87 5 


BYV40-100 
BYV40-150 
BYV40-200 


SOT-223 
SOT-223 
SOT-223 


OOM © & 


Tape and Reel Specifications 


(Dimensions in mm) 
Devices | Reel Size | Tape Width | Ordering 
SM Package | per Reel (in) (mm) Suffix 
SOT-223 1K i 12 TRL 
4K 13 12 TRL 13 


=a 


SOT-223 Tape Dimensions 
and Orientation 
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SMD® Rectifiers 1 1 


Pinout Diagrams 


SOT-223 
PACKAGE STYLE 


PINOUT AA: 
SOT-223 


PIN1 PIN 2 PIN3 PIN 4 


A; K, K> Ao K, Kp 


Marking Code 


BYV40-100 
BYV40-150 
BYV40-200 


*See individual device data sheet. 


SOD-87 
Tape Dimensions 
and Orientation 
(Standard Diode Orientation is 
Cathode Band at Sprocket Hole Side) 
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1 1 Voltage Reference SMD® Diodes 


Description 


Philips Components voltage reference series is composed 
of stabistors (low voltage stabilizing diodes) and tempera- 
ture compensating 6.2V reference diodes. Primary applica- 
tions are for voltage bias stabilization and signal clipping and 
clamping. 


Features 


e Guaranteed temperature coefficients less than 
0.005%/°C 


e Differential resistance less than 60 @ 10 mA 
¢ Compatible with wave or reflow soldering 


e SOD-80C using “Implosion” Technology for low cost, 
hermetic glass packaging. 
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Voltage Reference SMD® 
Diodes 


Mechanical Data 


(Dimensions in mm) 


SOT-23. TOP VIEW 


100 Providence Pike, Slatersville, Rl 02876-2078 (401) 762-3800 


Voltage Reference SMD® Diodes 


Electrical Specifications 


Stabistor 
Stabistor 
6.2V Reference 
6.2V Reference 


Reference Voltage 
a 


0.85-0.94 100 
0.87-0.96 
5.89-6.51 
5.89-6.51 


Temperature 
Coefficient 


— 1.8mV/°C 
— 1.8mV/°C 
0.01%/°C 
0.005%/°C 


BA314L 
BAS17 
BZV80 
BZV81 


SOD-80C 
SOT-23 

SOD-80C 
SOD-80C 


Pinout Diagrams 


SOT-23 
PACKAGE STYLE 


1 2 


PIN 1 PIN2 PIN3_ PIN4 
PINOUT H: SOT-23 N.C. A K ==: 


3 
TOP VIEW 


Marking Codes 


A91 


Tape and Reel Specifications 


(Dimensions in mm) 


Devices | Reel Size | Tape Width | Ordering 
per Reel (in) | (mm) | Suffix 


3K 7 


: SM Package 


SOT-23 
SOD-80C 


SOT-23 SOT-23 
Tape Dimensions Orientation 
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40° 91 


SOD-80C 
Tape Dimensions 
and Orientation 


11 
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1 1 SMD® ZENER Diodes 


SMD® ZENER Diodes 


Description Mechanical Data 


Philips Components ZENER diodes combine the high- (Dimensions in mm) 
est quality standards with state-of-the-art production equip- 
ment to fulfill the need for generic, low-cost devices. This 
family offers a broad range of nominal voltage values, test 
current limits, and dynamic resistance specifications to 
address the multitude of circuit requirements. They are 
offered in a choice of surface mount packages, providing the 
designer with alternatives for different power requirements, 
circuit board substrate materials and assembly processing 
techniques. 


Features 

e 1W ZENER in SOT-223 Fe esa 

¢ Nominal voltage ranges from 2.4V to 510V >| <03 a) 
e ZENER voltage tolerances from 1% to 5% "eri | v 

e¢ SOD-87 for up to 2.3W power dissipation rating OD = Bae 

e SOD-80C using “Implosion” technology for low cost, 1 


hermetic glass packaging. —__ 


0.32 < 28 
i Fe De oe 
0.090 
ose = 2M) 
a WV t=10.2(M Al 8} 
<_0.10 
0.02 10° 0.1 te 2.5 
max max H . 
16° et x 5 ‘“ 5 12 max 
max WS SS 10 } 
LX vA m max 
»/10° 
K 1.05, 0.80| ||, ; 
mat ggg) M234 060 | + bau Mel oes Sel | ere 
{46} —4 Se 
SOT-223 SOT-23 TOP VIEW 
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SMD® ZENER Diodes 1 1 


Electrical Specifications, 5}00mW, SOD-80C Package 


Temperature | — 
Coefficient =| 


ZENER Impedance ty 


PMLL5225B 
PMLL5226B 
PMLL5227B 
PMLL5228B 
PMLL5229B 


PMLL5230B 
PMLL5231B 
PMLL5232B 
PMLL5233B 
PMLL5234B 


PMLL5235B 
PMLL5236B 
PMLL5237B 
PMLL5238B 
PMLL5239B 


PMLL5240B 
PMLL5241B 
PMLL5242B 
PMLL5243B 
PMLL5244B 


PMLL5245B 
PMLL5246B 
PMLL5247B 
PMLL5248B 
PMLL5249B 


PMLL5250B 
PMLL5251B 
PMLL5252B 
PMLL5253B 
PMLL5254B 


o9999 99999 


ee ee 


PMLL5255B 
PMLL5256B 
PMLL5257B 
PMLL5258B 
PMLL5259B 


oo9o900 
a ee ae ee 


PMLL5260B 
PMLL5261B 
PMLL5262B 
PMLL5263B 
PMLL5264B 


a a ae 


PMLL5265B 
PMLL5266B 
PMLL5267B 


299 99990 


*Tolerance = +5% (continued) 
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1 1 SMD® ZENER Diodes 


Electrical Specifications, 500 mW, SOD-80C Package (continued) 


Maximum | Maximum _ 
Temperature _ Reverse — 


Differential 
Resistance Coefficient | Current | 
S at V,, 


ee clean 


ZENER Voltage* 
Vz at l, 


Maximum 


BZV55C2V4 
BZV55C2V7 
BZV55C3V0 
BZV55C3V3 
BZV55C3V6 


BZV55C3V9 
BZV55C4V3 
BZV55C4V7 
BZV55C5V1 
BZV55C5V6 


BZV55C6V2 
BZV55C6V8 
BZV55C7V5 
BZV55C8V2 
BZV55C9V1 


BZV55C10 
BZV55C11 
BZV55C12 
BZV55C13 
BZV55C15 


BZV55C16 
BZV55C18 
BZV55C20 
BZV55C22 
BZV55C24 


BZV55C27 
BZV55C30 
BZV55C33 
BZV55C36 
BZV55C39 


BZV55C43 
BZV55C47 
BZV55C51 
BZV55C56 
BZV55C62 


BZV55C68 
BZV55C75 


“E24 Logarithmic Range (tolerance 5%) 
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Note: Also available in E24: 3% tolerance, reference BZV55F Series. 
2% tolerance, reference BZV55B Series. 
1% tolerance, reference BZV55A Series. 
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SMD® ZENER Diodes 1 1 


Electrical Specifications, 2.3W, SOD-87 Package 


ZENER Voltage Maximum Maximum Maximum 
Differential Temperature Reverse 
Resistance Coefficient Current 
at | Sz at | |, at V 


"aiff 


BZD27C7V5 
BZD27C8V2 
BZD27C9V1 
BZD27C10 
BZD27C11 
BZD27C12 


BZD27C13 
BZD27C15 
BZD27C16 
BZD27C18 
BZD27C20 


BZD27C22 
BZD27C24 
BZD27C27 
BZD27C30 
BZD27C33 


BZD27C36 
BZD27C39 
BZD27C43 
BZD27C47 
BZD27C51 


BZD27C56 
BZD27C62 
BZD27C68 
BZD27C75 
BZD27C82 


BZD27C91 

BZD27C100 
BZD27C110 
BZD27C120 
BZD27C130 


BZD27C150 
BZD27C160 
BZD27C180 
BZD27C200 
BZD27C220 


Naana 


BZD27C240 
BZD27C270 


Nh Naga»nn annn uo 
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1 1 SMD® ZENER Diodes 


Electrical Specifications, 350mW, SOT-23 Package, Pinout H 


ZENER Voltage* | Maximum Maximum | — Maximum 
| Differential | Temperature | — Reverse — 
Resistance || Coefficient | Current 


Vgc Atle | 


BZX84C2V4 
BZX84C2V7 
BZX84C3V0 
BZX84C3V3 
BZX84C3V6 


annn»n 
anannn 


BZX84C3V9 
BZX84C4V3 
BZX84C4V7 
BZX84C5V1 
BZX84C5V6 


annn»an 
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anann»an 


BZX84C6V2 
BZX84C6V8 
BZX84C7V5 
BZX84C8V2 
BZX84C9V1 


aAnnnn 
annnn 
in BERS 
aant & 


BZX84C10 
BZX84C11 
BZX84C12 
BZX84C13 
BZX84C15 


annann 
anajnn»n 
annwann 

co c& ON 


BZX84C16 
BZX84C18 
BZX84C20 
BZX84C22 
BZX84C24 


annn»n 


BZX84C27 
BZX84C30 
BZX84C33 
BZX84C36 
BZX84C39 


Nh MMN Ph annana 
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BZX84C43 
BZX84C47 
BZX84C51 
BZX84C56 
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*E24 Logarithmic Range (tolerance 5%) (continued) 


Note: Also available in E24: 3% tolerance, reference BZX84F Series. 
2% tolerance, reference BZX84B Series. 
1% tolerance, reference BZX84A Series. 
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SMD® ZENER Diodes 1 1 


Electrical Specifications, 350mW, SOT-23 Package (continued) 


ZENER Impedance Temperature 


Coefficient 


Ovz (Max) @ Ve 
(%/°C) (Vv) 
25 1.0 


PMBZ5226B 
PMBZ5227B 
PMBZ5228B 
PMBZ5229B 


PMBZ5230B 
PMBZ5231B 
PMBZ5232B 
PMBZ5233B 
PMBZ5234B 


PMBZ5235B 
PMBZ5236B 
PMBZ5237B 
PMBZ5238B 
PMBZ5239B 


PMBZ5240B 
PMBZ5241B 
PMBZ5242B 
PMBZ5243B 
PMBZ5244B 


PMBZ5245B 
PMBZ5246B 
PMBZ5247B 
PMBZ5248B 
PMBZ5249B 


PMBZ5250B 
PMBZ5251B 
PMBZ5252B 
PMBZ5253B 
PMBZ5254B 


ee 


PMBZ5255B 
PMBZ5256B 
PMBZ5257B 
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H 
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H 
H 
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H 
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1 1 SMD® ZENER Diodes 


Electrical Specifications, 1.3W, SOT-223 Package, Pinout W 


Differential Resistance | Temperature Coefficient | Diode Capacitance 
"itt (Oy yea Seal MHz | 


n. cane ek Max. Max. 


BZV90C2V4 
BZV90C2V7 
BZV90C3V0 
BZV90C3V3 
BZV90C3V6 


BZV90C3V9 
BZV90C4V3 
BZV90C4V7 
BZV90C5V1 
BZV90C5V6 


BZV90C6V2 
BZV90C6V8 
BZV90C7V5 
BZV90C8V2 
BZV90C9V1 


BZV90C10 
BZV90C11 


BZV90C12 
BZV90C13 
BZV90C15 
BZV90C16 
BZV90C18 
BZV90C20 


BZV90C22 
BZV90C24 


BZV90C27 
BZV90C30 
BZV90C33 
BZV90C36 
BZV90C39 
BZV90C43 
BZV90C47 
BZV90C51 
BZV90C56 
BZV90C62 


BZV90C68 
BZV90C75 
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SMD® ZENER Diodes 1 1 


Pinout Diagrams 


SOT-223 
PACKAGE STYLE 


SOT-23 
PACKAGE STYLE 


PINi PIN2 PIN3_ PIN4 AUIS 
PINOUT H: SOT-23 N.C. A K == 
PINOUT W: SOT-223 A K A K 


3 
TOP VIEW 


Marking Codes 


wpe Go 


BZX84C12 
BZX84C13 


PMBZ5242B 
PMBZ5243B 


BZX84C68 
BZX84C75 


BZD27 Series 4 
BZV55 Series - 
BZV90 Series 


BZX84C2V4 
BZX84C2V7 
BZX84C3V0 
BZX84C3V3 
BZX84C3V6 
BZX84C3V9 
BZX84C4V3 
BZX84C4V7 
BZX84C5V1 
BZX84C5V6 
BZX84C6V2 
BZX84C6V8 
BZX84C7V5 
BZX84C8V2 
BZX84C9V1 
BZX84C10 

BZX84C11 


BZX84C15 
BZX84C16 
BZX84C18 
BZX84C20 
BZX84C22 
BZX84C24 
BZX84C27 
BZX84C30 
BZX84C33 
BZX84C36 
BZX84C39 
BZX84C43 
BZX84C47 
BZX84C51 
BZX84C56 
BZX84C62 


PMBZ5226B 
PMBZ5227B 
PMBZ5228B 
PMBZ5229B 
PMBZ5230B 
PMBZ5231B 
PMBZ5232B 
PMBZ5233B 
PMBZ5234B 
PMBZ5235B 
PMBZ5236B 
PMBZ5237B 
PMBZ5238B 
PMBZ5239B 
PMBZ5240B 
PMBZ5241B 


PMBZ5244B 
PMBZ5245B 
PMBZ5246B 
PMBZ5247B 
PMBZ5248B 
PMBZ5249B 
PMBZ5250B 
PMBZ5251B 
PMBZ5252B 
PMBZ5253B 
PMBZ5254B 
PMBZ5255B 
PMBZ5256B 
PMBZ5257B 


Cathode Band at Sprocke 


SOT-23 


SOD-80C and SOD-87 
Tape Dimensions 
and Orientation 
(Standard Diode Orientation is 
t Hole Side) 


*See individual device data sheet. 


Tape and Reel Specifications 


(Dimensions in mm) 


Devices | Reel Size | Tape Width | Ordering 
SM Package | per Reel (in) (mm) Suffix 


SOT-23 4 8 
13 8 
SOT-223 ; 2 Sores 
SOD-80C 7, 8 Tape Dimensions 
13 8 
SOD-87 7 8 


12 
“02 
! 


CME OIC MORRO MON! « | 


AD SOT-223 Tape Dimensions 
- and Orientation 
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Notice 


Although the information in this catalog has been carefully 
checked for accuracy, and is believed to be correct and cur- 
rent, no warranty, either express or implied, is made as to either 
its applicability to, or its compatibility with, specific require- 
ments; nor does Philips Components Discrete Products Division 
assume any responsibility for correctness of this information, 
nor any damages consequent to its use. All design character- 
istics, specifications, tolerances, and the like are subject to 
change without notice. Publication of this information is not 
intended to convey patents rights, if any. 


© Copyright, Philips Components Discrete Products Division, 1992 
All rights reserved. Printed in U.S.A. 
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Sales Offices & Manufacturer’s Representatives 


AL 
AZ 
CA 
CA 
CA 
CA 
Gili 
CO 
FE 
al 
GA 
GA 
IA 
IL 
IL 
IN 
IN 
IN 
KS 
KS 
MA 
MD 
MI 
MN 
MO 
NC 
NC 
NC 
NE 
NJ 
NJ 
NY 
NY 
NY 
NY 
OH 
OH 
OR 
PA 
PR 
TN 
TX 
TX 
TX 
WA 
WA 
WI 
Canada 


Mexico CD. Juarez, Chihuahua, Philips Components 


Mexico 


Huntsville, Over & Over, Inc. 

Tempe, Philips Components 

Irvine, Harper & Strong, Inc. 

San Diego, Harper & Strong 

Santa Clara, Technology Sales, Inc. 
Sunnyvale, Philips Components 

Ed Glass Associates, Inc. 

Englewood, Philips Components 
Altamonte Springs, Over & Over, Inc. 
Ft. Lauderdale, Over & Over, Inc. 
Norcross, Over & Over, Inc. 

Roswell, Philips Components 

Cedar Rapids, Lorenz Sales, Inc. 
Bannockburn, GMR Sales, Inc. 

Rolling Meadows, Philips Components 
Fort Wayne, Corrao Marsh, Inc. 
Greenfield, Corrao Marsh, Inc. 
Kokomo, Philips Components 
Overland Park, Lorenz Sales, Inc. 
Wichita, Lorenz Sales, Inc. 

Woburn, Philips Components 
Columbia, Delta Ill Associates 
Farmington Hills, Philips Components 
Minneapolis, Electric Components Sales 
St. Louis, Lorenz Sales, Inc. 

Charlotte, Over & Over, Inc. 

Raleigh, Philips Components 

Raleigh, Over & Over, Inc. 

Lincoln, Lorenz Sales, Inc. 

Englewood Cliffs, Ed Glass Associates 
Parsippany, Philips Components 

Ed Glass Associates, Inc. 

Skaneateles, Empire Tech. Assoc., Inc. 
East Rochester, Empire Tech. Assoc., Inc. 
Edwell, Empire Tech. Assoc., Inc. 
Dayton, Philips Components 

Wickliffe, Philips Components 
Beaverton, Eclipse Market Group 
Willow Grove, Philips Components 
Caparra Heights, M. Anderson Co., Inc. 
Greenville, Philips Components 
Austin, Philips Components 

Houston, Philips Components 
Richardson, Philips Components 
Redmond, Eclipse Market Group 
Spokane, Eclipse Market Group 

New Berlin, Philips Components 
Scarborough, Ontario, Philips Components 


Mexico City, Philips Components 
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(205) 837-7105 
(602) 820-2225 
(714) 261-7233 
(619) 549-5360 
(408) 727-7200 
(408) 991-2294 
(201) 592-0200 
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(407) 332-1222 
(305) 485-0115 
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(708) 295-8440 
(708) 670-9494 
(219) 482-2725 
(317) 462-4446 
(317) 456-1615 
(913) 469-1312 
(316) 721-0500 
(617) 932-4748 
(301) 730-4700 
(313) 553-6010 
(612) 933-2594 
(314) 997-4558 
(704) 542-9111 
(919) 782-3334 


~ (919) 876-7338 


(402) 475-4660 
(201) 592-0200 
(201) 455-1507 
(201) 592-0200 
(315) 685-5703 
(716) 381-8500 
(607) 754-8756 
(513) 436-0066 
(216) 731-7721 
(503) 642-1661 
(215) 659-6096 
(809) 783-6544 
(615) 639-0251 
(512) 331-8828 
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(214) 231-8274 
(206) 885-6991 
(509) 922-3972 
(414) 785-6509 
(416) 292-5161 
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